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PREFACE 



The Davenport Academy of Sciences takes pleasure in present- 
ing to the scientific world Volume IX. of its Proceedings. 

On account of unavoidable delays three years have elapsed 
since the appearance of the last volume. Our publication fund 
is now suflScient to enable us to publish oftener, and it is hoped 
to send out each paper as soon as published. 

The Academy exchanges publications with other institutions. 
Current volumes are supplied free of charge to members, on 
application. 

The late Rev. Dr. Willis H. Barris, who was closely connected 
with the work of the Academy from its organization in 1867, is 
honored in this volume by a biographical sketch written by his 
son-in-law, Mr. Edward S. Hammatt. Dr. Harris's portrait forms 
the frontispiece to this volume, and the crinoid, Dolatocrinus tria- 
dactylus Barris, is represented in the stamp on the title' page. 

The synopsis of the proceedings and the statistics relating to 
membership, museum, lectures, etc., were prepared by Mr. J. H. 
Paarmann, and the index by Mr. John Andreas Udden. 

Since beginning Volume IX. the Publication Committee has 
suffered an irreparable loss in the death of its chairman, Mrs. M. 
L. D. Putnam. 

When, in 1875, the ambitious project of publishing the Pro- 
ceedings of the Academy was first talked of, it was Mrs. Putnam 
who found the ways for its accomplishment. She formed the 
Women's Centennial Association of Davenport, and interested its 
members in paying the expenses of the first volume of Proceed- 
ings by entertainments and other means. In 1876 the completed 
volume was taken by her to Philadelphia and deposited in the 
Woman's Building at the Centennial Exposition, as a sample of 
what the women of the West could do for science. 

The next four years were a trying period in the life of the 
Academy. From abroad came words of praise and encourage- 
ment, but there was no endowment, and the money for the suc- 
ceeding volume was raised dollar by dollar, patiently and inde- 
fatigably, through the efforts of Mrs. Putnam. After the death 
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of her son, J. Duncan Putnam, in 1881, Mrs. Putnam felt that 
the publication of the Proceedings, a project ever near her heart, 
was left to her as a special legacy. The loss of Hhe inspiring 
presence of Mr. Putnam, who had put into his work the enthus- 
iasm of a soul who knew that the years, even months, of his life 
here were numbered, and the death of many of the founders of 
the Academy, reacted in a discouraging manner. But Mrs. Put- 
nam's activity never ceased. No difficulties daunted' her, and 
with the kindly cooperation of the community there came out 
volume after volume of the Proceedings. 

Brighter times came in 1895. Mrs. Mary Putnam Bull of Tar- 
tytown. New York, left to Mrs. Putnam a legacy of $10,000 for 
a memorial to her brother, Charles E., and her nephew, J. Duncan 
Putnam. Unhesitatingly Mrs. Putnam decided to devote this 
gift to an endowment for the publication of the Proceedings, 
feeling that this would be a living monument. 

Mrs. Putnam died suddenly on February 20, 1903. Her last 
work, as she would have wished, was for the Academy. The 
afternoon of that day was spent at an exhibition of Indian bas- 
kets, for its benefit, and as usual she was the life and inspiration 
of the company. As the evening shades deepened she returned 
to her home, lay down to rest, and passed painlessly on to the 
Final Rest. In her will she left her entire property to this institu- 
tion. Feeling that the needs of the museum would appeal to the 
friends of the Academy, she gave her legacy mainly to the endow- 
ment of the publication fund, making an aggregate sum of nearly 
$24,000, the greater part of the income from which will be avail- 
able for the printing and distribution of the Proceedings. 

In the planning of the present volume Mrs. Putnam took a deep 
and active interest. She was especially gratified that it should 
contain, among other papers, one by Dr. Samuel H. Scudder, he 
being one of the last survivors of the group of eminent entomolo- 
gists who, more than a score of years ago, recognized the work of 
the young J. Duncan Putnam and welcomed him to their midst. 

Volume X. will be a memorial to Mrs. Putnam, containing her 
biography, with scientific papers by a number of her old friends. 

In continuing the publication of the Proceedings the Academy 
hopes to maintain the same enthusiasm as in the past, and trusts 
that its work may be kept up to the high standard established by 
its founders. 
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REV. WILLIS HERVEY BARRIS, D. d: 



BIOGRAPHICAL SKETCH. 



BY EDWARD S. HAMMATT. 



The biographical sketches of the life of Rev. Willis Hervey 
Barns, D. D., by his long-time friends, Dr. Charles A. 
White of the Smithsonian Institution, for the October, 1901, 
number, of the Annals of Iowa, that by Dr. Charles H. Preston of 
the Davenport Academy of Sciences, for the American Geologist 
of December, 1901, and an appreciative notice by Rev. Alfred A. 
Butler, D. D., warden of the Seabury Divinity School, in the Liv- 
ijig Church for 'June 29, iQoi.are all written with such loving 
sympathy for the true character of the man they portray that 
but little can be added in a brief record of his life. Yet, as the 
requirements of the Dayenport Academy of Sciences prevent re- 
publication, we will again recall the main incidents of his career, 
and in so doing will take the liberty of quoting freely from 
these articles. 

Rev. Joseph S. Barris, the father of Willis Hervey Barris, was 
a Methodist minister in Pennsylvania, a man of very decided 
opinions and not afraid to announce them. This characteristic 
trait was seen in'his pronounced abolitionist views on the slavery 
question, which led to his withdrawal from the Methodist fold, 
and to his becoming a minister in the Congregational church. 
His upright, sturdy personality and the quiet, simple lives he and 
his family led, won for them the esteem and love of the com- 
munity in which they dwelt. His wife's name was Mary Pepard, 
and they were living at Brush Creek, Beaver County, Pennsyl- 
vania, at the time of the birth of their son, Willis^Hervey Barris, 
on July 9, 1 82 1. Of his*boyhood life we have only slight infor- 
mation. He was kept closely at his books and allowed very lit- 
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Vlll. DAVENPORT ACADEMY OF SCIENCES. 

tie time for recreation, which resulted in our finding him reading 
Virgil at nine years of age, and five years later, in 1835, entering 
upon his college career at Alleghany College, Meadville, Pa. 
From this institution he graduated in 1839 with the degree of A. 
B. In the same year he began a post-graduate course in civil 
engineering at Alleghany College, taking the degree of C. E. in 
1 84 1. It was his desire to take the military course at West 
Point, but his father promptly vetoed the plan, and so we 
find him working at civil engineering during the year fol- 
lowing his graduation. Of his student record at Alle- 
ghany College, Dr. John Barker, its President in 1858, 
wrote: "His career at college had been equally honorable 
to the college and himself, and that he was an excellent scholar 
in every department of the college course, with a decided pen- 
chant for scientific pursuits." Dr. Charles A. White also notices 
the boy's interest in biological studies at a time when 
such studies were scarcely known. He says: '* At the time of 
his graduation the study of geology and that of biological sciences 
were not included in the curriculum of any American college; 
but, as a boy, he became deeply interested in those studies and as 
he grew up to manhood that interest developed into mastery of 
several branches, of which geology and paleontology were his 
favorites, and in which he prosecuted original studies with marked 
success." We also find him giving his attention to physics, 
for he once told the writer that when Daguerre, in 1839, 
described his method of fixing a camera image cwi a sensitized 
copper plate, he became greatly interested in the subject and at 
once began making experiments with daguerreotypes, which were 
among the earliest made in this country. Records show that 
Dr. Barris was in Cleveland, Ohio, in 1841, and had a studio in 
the Franklin Building, corner of Water and Superior streets, 
where he was successful in making excellent daguerreotypes. 

In the year 1842, at the age of twenty-one, he began his theo- 
logical studies at the General Theological Seminary in New York, 
the oldest Protestant Episcopal Seminary in the United States. 
He completed the course in 1850, was ordained deacon and 
entered upon his chosen work as assistant to Rev. Henry Wash- 
ington Lee at Saint Luke's Church, Rochester, N. Y. On Sep- 
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tember 19, 1852, he was ordained priest by Bishop DeLancey of 
New York. The following year he received his first charge as 
rector of Trinity Church, Brockport, N. Y. It was while in this 
parish, in 1855, that he yielded to the earnest solicitation of 
Bishop Lee and accepted a call to Trinity Church, Iowa City. 
Bishop Lee called to see him and found him confined to his bed 
with geological books opened around him. Pointing to a plate 
of beautiful fossils from the Burlington limestone, he said, 
*' Bishop, I should like to go there," a wish which was gratified 
in later years. It was at this time that Alleghany College con- 
ferred upon him the honorary degree of A. M. 

He went to Iowa City where he remained until 1859, when he 
accepted a call to Christ Church, Burlington, Iowa, where he car- 
ried on his parish work until 1866. In that year he was called 
to the Ely professorship of Ecclesiastical History (including 
Greek and Hebrew) in the theological department of Griswold 
College at Davenport, Iowa. 

Mr. Ely was a warm friend of Dr. Barris and this chair was 
endowed mainly with reference to securing him as its occupant, 
and he was given a life tenure of Ely House, which was built for 
him. He filled this position with great honor to the college for 
tweixty-five years, giving the best period of his life to this 
work. Of the work of these years. Dr. Alfred A. Butler, a pupil 
of his at that time, states: '* Dr. Barris was one of the few men 
bom to teach and to be admired and loved by those who are 
taught ; yet neither his innate ability nor his great scholarship 
ever tempted him to enter the class-room without special study. 
More than one student who had neglected his books was shamed 
into faithful work by the knowledge that his professor had spent 
more time on the lesson than himself. Broad in his sympathies, 
comprehensive in his grasp of truth, he was the most helpful 
man I ever met." 

In 1858, while at Iowa City as rector of Trinity Church, he 
was elected and served on the Board of Trustees of the Iowa 
State University. 

In 1 869 Griswold College recognized his ability by conferring 
upon him the honorary degree of Doctor of Divinity. The same 
year he was elected rector of St. John*s Church, Keokuk, and in 
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1870 was elected rector of Trinity Church, Davenport. Neither 
of these calls was accepted, although he frequently officiated at 
Trinity Church, Davenport. In 1873 the Chair of Geology at 
Iowa State University was tendered him and he was strongly 
urged by scientific friends to accept, but he modestly declined, 
saying, *' Palegntology is my play, theology my work." At the 
time of the election of the second Bishop of Iowa he was urged 
by his former pupils from all parts of the state to allow his name 
to be placed in nomination ; they even consulted his physician as 
to the probable effect on his health. The following clipping, 
taken from a paper at the time, well expresses the universal feel- 
ing in regard to him: 

. '* If the Rev. Willis H. Barris, D. D., one of the Professors of 
Griswold and at present President of the Standing Committee of the 
diocese, had not such a sincere distrust of his physical powers and 
mental qualifications as to shun the use of his name, it does seem 
to us he could be selected with great unanimity. This gentle- 
man, however, in the estimation of his friends, embodies the very 
qualities most desirable for the exalted station of Bishop. Of 
great and varied scholastic attainments, possessing a Christian 
character noted for its integrity, firmness and simplicity, with an 
address that wins to him lovingly all Christian people by reason 
of his inspiring goodness, we cannot help wishing that the way 
may be so opened and his conduct so ordered, as to make him the 
successor of the universally esteemed and gifted Bishop Lee." 

Notwithstanding such strong inducements he refused his con- 
sent, saying that he was a teacher and had not the necessary 
executive ability for that office. 

Dr. Barris, at the time of his death, was the oldest 
resident clergyman in the Episcopal diocese of Iowa, hav- 
ing served faithfully in many important positions for nearly half 
a century. 

He was for twenty-five years President of the Standing Com- 
mittee of the diocese, and several times represented the 
diocese as a delegate to the General Convention. He was 
the first dean of Grace Cathedral, also Registrar of the diocese to 
the date of his death, and one of the incorporators of the Iowa 
Christian Home, and when that institution became St. I^uke's 
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Hospital he was made a trustee. He was for many years Exam- 
ining Chaplain of the diocese, and only a few weeks before his 
death gave a student a most vigorous examination in Greek and 
Hebrew, showing that his brilliant mental faculties were in full 
force to the last. 

In 1877 the Trustees of Seabury Divinity School unanimously 
elected him Professor of Exegesis. The late Bishop Whipple, 
realizing the advantage of having a man with such character and 
attainments at work in his diocese, urged him to accept this chair, 
making a strong personal appeal to him. Dr. Barris felt, however, 
that he could not desert the work he had undertaken and so 
remained at the head of the Theological Department at Griswold 
College. In after years it was a source of much gratification to 
him that one of his former pupils, Dr. Alfred A. Butler, a 
thorough student, was faithfully and eflSciently filling the war- 
den's chair at Seabury. 

Although Dr. Barris had no parish charge in Davenport, he 
was so personally beloved that many of the older families of the 
city called upon him for rehgious offices as long as he was able 
to supply them. When he became too feeble to perform such 
duties it was touching to see his deep regret that he could no 
longer help and comfort old friends in trouble. 

Eminent as he was in his chosen field of theology, we cannot 
but feel that science should not have been deprived of work he 
could have done in his beloved study of paleontology. We have 
seen how the scientific proclivity first became noticeable in his 
college studies, and we know that he began collecting fossils 
while located in his first ministerial charge at Brockport, N. Y. 

These early geological excursions to ' * Ten Mile Creek ' ' were 
often recalled with pleasure. On coming to Iowa City he 
found an interesting geological field in the Devonian formation 
of the Iowa River Valley. 

In moving from Iowa City to Burlington, his early wish, ex- 
pressed to Bishop Lee, was realized, for he found himself among 
the Burlington limestone quarries, rich in fossils, and especially 
so in the most beautiful of fossil forms, the crinoids. He at once 
began a thorough investigation of these fossils, of which he made 
extensive collections. Portions of these collections were sent to the 
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British Museum, the authorities of which institution wrote very 
complimentary letters in reference to his work, and as a further 
proof of their appreciation the trustees of the museum sent him a 
copy of the great work of Etheridge and Carpenter, entitled, ** A 
Catalogue of Blastoidea" (London, 1866). The authors men- 
tion Dr. Harris next to Dr. Wachsmuth, as first among their 
scientific friends at home and abroad, to whom they expressed 
their indebtedness. In the summer of 1866 Dr. Barris received 
a visit from Prof, and Mrs. Louis Agassiz, who made this visit 
for the express purpose of seeing his collection of crinoids. Prof. 
Agassiz was so pleased with the collection that he negotiated the 
purchase of it for the Museum of Comparative Zoology at Cam- 
bridge, Mass. In a subsequent letter to Dr. Barris, Prof. Agassiz 
wrote: '* I owe it- to you to say that I shall treat this collection 
with all the regard it deserves and that I shall take good care to 
have the scientific world know and understand that, while it will 
become an ornament to the museum at Cambridge, it is yet 
entirely your work. Every specimen will be furnished with a 
label stating that it once formed a part of your collection, and I 
believe I am within bounds in saying that it will commemorate 
your scientific zeal and ability as surely as it would remaining in 
your possession. Allow me to request you, therefore, not to feel 
as if you had parted with your interest in science, but, on the 
contrary, to continue your efforts in a direction in which you 
have thus far been so eminently successful." 

Of these crinoids many were new species discovered and 
described by Dr. Barris. While Wachsmuth and Springer, in 
their great monograph on the crinoids, Etheridge and Carpenter, 
Hall and other geologists, used type specimens from his collec- 
tion, which he was very generous in loaning. Parting 
with his collection to Prof. Agassiz only served to increase 
his zeal as a collector of fossils, for another collection was imme- 
diately begun, not only of the Burlington fossils, but year by year 
he made as many as ten excursions to the fossil beds of North- 
ern Michigan, each time bringing back choice specimens found 
only in that locality. 

An incident may be mentioned to show his intense absorption 
when fossilizing. One of the favorite Michigan fossil beds was 
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located under an overhanging cliflF, and the fossils could only be 
reached by wading. On this particular day the water was very 
cold and he said to himself, ' ' I must not stay in the water more 
than fifteen minutes." He looked at his watch to time himself ; 
it was nine o'clock. When he suppo.sed the fifteen minutes had 
passed he looked again ; it was twelve o'clock ! 

At another time, when nearly seventy-five years of age, while 
exploring the ravines below Davenport, he sprained his ankle, 
yet so intent was he on his search for fossils that he forgot his 
injury until three ravines had been thoroughly gone over. 

He had a lively sense of humor, even though it was at his own 
expeube. At one time a man representing himself to be a geologist 
and deaf and dumb, called to see his fossils. Conversation was 
carried on by means of pencil and paper. The man exhibited a 
familiarity with fossils and was shown the collection. Soon Dr. 
Harris detected him slipping a fossil into his pocket, and as another 
was disappearing. Dr. Harris ejaculated aloud, '* Confound the 
fellow, there goes another fossil;" and in the course of the 
interview a number of specimens disappeared. When asked why 
he did not make the rascal give them up, he said, * 'Why, the fellow 
seemed so fond of them I could not ask him to part with them." 
This same imposter afterwards appeared in several places in the 
same role, and as he proved to be neither deaf nor dumb, prob- 
ably enjoyed the humor of the situation quite as much as the 
doctor. 

At the time of his death Dr . Barris considered his collection of 
more scientific value than that placed in the Cambridge Museum. 

It is interesting to know that while living in Burling- 
ton Dr. Charles A. Wachsmuth was in such poor health that his 
physician asked Dr. Barris to take him with him on his geo- 
logical excursions, in the hope that he might prolong his life by 
interesting him in some out-door work. They made many long 
excursions together. Dr. Wachsmuth thus getting his first insight 
into geology. The work soon grew to be of great interest to 
him and was taken up as a life work, making him, as years went 
by, a world-famous paleontologist. This intercourse was kept 
up by a life-long correspondence between the two men. Among 
the strongest ties that bind men together is that of mutual scien- 
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tific interest. In Dr. Charles A. White, Dr. Barris found a most 
congenial companion. Making excursions and working together 
among the Burlington crinoids, a friendship grew up between 
them, and when Dr. Barris went to Davenport and Dr. White 
was called as paleontologist to the Smithsonian Institution at 
Washington, this friendship ripened and strengthened as the 
years went by. 

On taking up his residence in Davenport Dr. Barris began to 
familiarize himself with the local geology of Scott County. The 
results of these investigations were given in valuable papers 
which he contributed to the reports of the Geologital Survey of 
Illinois and the Proceedings of the Davenport Academy of Sciences. 
This latter institution was founded in 1867, and at the first 
meeting Dr. Barris was elected a Trustee, and continued to serve 
as Trustee and member of the Publication Committee for many 
years. In 1876 he was elected President and later he was made 
a life member of the Academy through the kindness of Mrs. Mary 
L. D. Putnam. The portrait which forms the frontispiece to this 
volume was taken in 1876, while Dr. Barris was President of the 
Academy. His eyesight had long troubled him through too 
close application to his Greek and Hebrew text, and in 1890 he 
was obliged to relinquish most of his theological work. It was 
at this time that he became Curator and Corresponding Secretary 
of the Academy of Sciences. In 1892 he was appointed a mem- 
ber of the Advisory Council of the International Congress of 
Geologists, held during the World's Columbian Exposition at 
Chicago, Prof. Samuel Calvin and Dr. Charles Wachsmuth being 
the only other geologists appointed to represent the State of Iowa. 

Although nearing his eightieth year, he continued to serve the 
Academy faithfully till within a few days of his death, 
which occurred at his home at Ely House, Davenport, June 10, 
1901. 

The family records show that Dr. Barris was married October 
7, 1840, to Miss Caroline M. Harrison of Meadville, Pa. She 
died in 1850, leaving him with two daughters, one of whom, Mary 
Elizabeth, is living, and is the wife of Rev. S. R. J. Hoyt, D. D., 
of Davenport. His second marriage took place at LeRoy, N. Y., 
on May 9, 1854, to Miss Caroline P. Rathbone, who was a most 
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devoted and helpful companion through the many years of their 
married life, taking a keen interest in all his work and study. 
She survives him with three daughters, Carrie Rathbone, the wife 
of Mr. Edward S. Hammatt of Davenport, Miss Amanda Ganson 
and Miss Elizabeth Lovering Barris. The Davenport Academy 
of Sciences, in its resolutions of respect, paid the following fitting 
tribute to his memory: " Of a gentle and scholarly disposition, 
holding close and loving communion with Nature's visible 
forms and their informing Spirit, he had neither time nor incli- 
nation for business strife with his fellow men. The soul of kind- 
liness in every relation of life, he made each one who came to 
know him a friend.'* Dr. Charles H. Preston thus speaks of him 
in the Ametican Geologist: " To the writer, who knew him well, 
he embodied the highest ideal of kindly, courteous and Christian 
manhood. In him were united a soul pure as a child's, the mod- 
esty of great wisdom, and the simple dignity of a gentleman of 
the old school." 

Dr. Charles A. White writes of him in the Annals of Iowa ** As 
leading a life of such usefulness to mankind, such devotion to 
high principles, and of such value to the State of Iowa, of which 
he was a citizen for forty-six years, as to make it fitting to have 
a record of his life in the Annals.'' He further says: ** It was 
my good fortune to secure his confidence and my privilege to call 
him my friend during more than forty years ; and I never had 
an interview with him or received a letter from him that did not 
add to the sum of my life's enjoyments, to my stock of knowl- 
edge and to my confidence in humanity. He was an ideal friend 
and eminently useful citizen, a profound scholar, a most eflScient 
teacher and a devoted Christian minister. The memory of such 
a man is a blessing to the state." The writer being closely 
associated with him for years as a member of his family will 
ever think of him with grateful remembrance; of his firm, gen- 
tle, sympathetic nature, always showing such kindly interest in 
others that no one could come in contact with him without being 
the better for it. Those who knew of him revered him, those 
who knew him loved him, those who knew him as a friend found 
that friendship worth living for. 
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A FIRST LIST OF THE ORTHOPTERA OF 
NEW MEXICO. 



BY SAMUEL H. SCUDDER AND THEODORE D. A. COCKERELL. 



The only attempt that has been made at any systematic presenta- 
tion of the Orthoptera of a southwestern State or Territory in the 
Republic was given in a paper in Insect Life (vi., 29-32) by Town- 
send on ** The Injurious and Other Locusts of New Mexico and Ari- 
zona/' in which thirty-four Acridiidae were listed, of which all but 
five were credited to New Mexico. Collecting in the territory has 
been desultory rather than systematic, and therefore this first attempt 
to collate what has been published and to add to it such new material 
as has been made available cannot expect to be nearly complete. It 
is probably least so in the Locustidse ; but it is hoped that the publi- 
cution of this list will stimulate a closer study of the native fauna, 
since the number of forms undiscovered must still be considerable. 

The paper being a joint one, it is well to point out that the intro- 
ductory remarks that follow upon the physiography and faunal dis- 
tricts of New Mexico are entirely written by the junior author, long 
resident in the Territory, and those comparing the orthopteran faunas 
of New Mexico and New England, by the senior author. The identi- 
fication and description of species is also the work of the latter, based 
mainly upon material supplied by the junior author, who is also 
responsible for field-notes not otherwise credited. 

DISTRIBUTION WITHIN NEW MEXICO. 

I 
I 

^ Within the boundaries of New Mexico there exists the greatest 

1 diversity of altitude, and therefore of climate. A line drawn from the 

northeast to the southwest corners divides the Territory diagonally into 

two parts, of which the northwestern half is mostly above 6,000 feet, 

while the southeastern is mostly below that level. Most of the latter 

portion is in reality a continuation of the staked plains, and possesses, 

to a certain extent, a genuinely Texan fauna. As an example of this 

[Proc. D. A. S., Vol. IX.J x [February 24, 1902.] 



Digitized by 



GoogI( 



i DAVENPORT ACADEMY OF SCIENCES. 

we may cite the occurrence of tl\e snail Polygyra texasiana at Roswell, 
where it was found by Prof. J. D. Tinsley. This lower eastern portion 
of New Mexico, including principally the counties of UniQn, Guada- 
lupe, Chaves and Eddy, has unfortunately not been explored for 
Orthoptera since the time of Capt. Pope, who secured a number of 
species there without noting exact localities. 

Passing westward, we find in the counties of Lincoln and Otero, 
still east of our diagonal line, a considerable group of mountains, con- 
sisting of the White Mountains, the Sacramentos, and the Capitans. 
These have a fauna and flora possessing some peculiar features, and from 
the first two ranges we know a good many Orthoptera, as will be 
explained below. Immediately to the west of Otero county is Dofta 
Ana county, in which are the Mesilla Valley and the Organ Mountains, 
only about 40 miles north of the Mexican boundary. 

The other half of New Mexico is mountainous, with many more or 
less isolated ranges. If one gives a certain color to all the elevations 
over 8,000 feet, the map of New Mexico presents the appearance of an 
archipelago, and 1 have used the term "boreal islands*' to indicate 
the isolated elevations. To the north, indeed, coming down to 
within sight of Las Vegas and Santa F^, is a high range which extends 
continuously up into Colorado, and has on its summit a typically 
Hudsonian fauna and flora. South of this, however, the boreal faunae, 
so far as they exist, are everywhere isolated, and there is a consequent 
development of insular types, as it were. Unfortunately, compara- 
tively few of these "islands'* have been explored at all by the entom- 
ologist, and none have been exhaustively examined, so that we really 
know very little about them. However, putting together the available 
data regarding plants, snails and insects, we can affirm that peculiar 
forms have been evolved, and can rest assured that further exploration 
will bring forth facts of the highest interest. 

The Life-Zones. 

Five Life- zones are recognized in New Mexico, as follows: 
(i.) Middle Sonoran, Altitudes below 5,000 feet in the extreme 
south, including the Mesilla Valley and Deming. For a considera- 
tion of the differences between this and the Lower Sonoran, see 
American Naturalist, k^x\\ 1900. 

(2.) Upper Sonoran. Altitudes from 4,500 or 5,000 ft. to about 
6,500, varying according to latitude and exposure. Here I have 
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included Albuquerque, Silver City, Chaves, Organ Mountains, Raton, 
Las Vegas, etc. 

(3.) Transition, About 7,000 ft. Including Santa F^, Las 
Vegas Hot Springs, and a considerable part of the Sacramento Moun- 
tains. 

(4.) Canadian, About 8,000 ft. to 10,500. Includes Beulah and 
Agua Fria Park. 

(5 ) Hudsonian, About 11,000 ft.; on the top of the Las Vegas 
range ("Sapello Ridge.**) Taos Peak, 13,000 ft., is properly Arctic- 
Alpine (i. e., above timber line), but it is a very small area in New 
Mexico. 

The zonal distribution of species and genera is most interesting, and 
it is surprising how sharply defined the zone-faunje are on the moun- 
tain slopes. It results from this that the citation of the nearest town 
or post-office as the locality of specimens may often be extremely 
misleading, and a great deal of perplexity and annoyance is caused by 
collectors, who do not label their material with satisfactory data. It 
is better to cite no locality at all than to say a thing came from a cer- 
tain place when it was really from a thousand feet higher and in 
another zone ! 

To test the validity of the Life-zones for insects I have chosen the 
wild bees, because they have been more closely collected than any 
other insects in New Mexico. 

I find 414 species of bees recorded from the territory. These are 
distributed in the zones as follows : 

Middle Sonoran 216 Canadian 58 

Upper Sonoran 162 Hudsonian 11 

Transition 117 

It will be seen that there is a very regular decrease (44 to 59 to the 
zone) as we go upwards. Only 153 species have been taken in two 
or more zones. The inter-zonal range of species is as follows: 

Middle Sonoran to Upper Sonoran. 66 

" '< '• Transition 28 

" " " Canadian 4 

** '* '* Hudsonian o 

Upper Sonoran to Transition 62 

" '* '* Canadian 11 

** " " Hudsonian o 

Transition to Canadian 23 

" " Hudsonian 3 

Canadian to Hudsonian ^ ^ 
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The percentage of Upper Sonoran species (38%) given as ranging 
to the Transition is slightly greater than it should be, because I have 
counted Las Vegas as Upper Sonoran, while it is somewhat tinged 
with Transition. 

Of course, every season's collection will modify the above figures, 
but it is believed that the bees have been sufficiently collected to 
afford results which are reliable in their broad features. 

As regards genera, the most noticeable thing is the presence in the 
Middle Sonoran of several distinctively southern or southwestern gen- 
era, not or hardly extending further. Such among the bees are the 
following : 

Sphecodogastra^ Ashm. One species; Middle Sonoran. 

Caliandre na y CVW. One species; Middle Sonoran. 

Hcsperapis, Ckll. Three species; Middle Sonoran. 

Perdita^ Smith (sens. lat.). Sixty-nine, of which thirty-five are 
only Middle Sonoran, and none go above the Transition. 

Ericrocis, Cress. One species; Middle Sonoran. 

Bombomelecta,V2XXQVi. Three species; Middle Sonoran. 

Exomalopsis , Spinola. Four species; Middle Sonoran, but two of 
them go to Upper Sonoran. 

CentriSy Fabr. Six species; Middle Sonoran. 

Protoxma^ Ckll. and Porter. One species; Middle Sonoran. 

These find a parallel in such orthopterous genera as Homoeogamia^ 
Burm., BacunculuSy Burm., Bootcttix^ Bruner, Ciematodes, Scudder, 
and Jlormilta, Still, all found in the Mesilla Valley. 

Discontinuous Distribution. 

Many animals, such as mammals (exclusive of the bats), snails and 
the apterous Orthoptera, have to extend their range by pedestrian 
means, and thus usually occupy a perfectly continuous territory. 
When their distribution is discontinuous it may have become so in 
such ways as the following : 

(i.) The species may have once occupied the whole of the terri- 
tory between the most distant points of its occurrence, but have 
become extinct in the intermediate area. 

(2.) The species may have been first divided as in the instance 
just supposed, and then the two or more separate portions may have 
extended their range, e. g., moved up the mountains in consequence 
of an ameliorated clinnate. 
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(3.) Individuals of the species may have been carried by man or 
some other occasional agency to a distant spot, and have formed an 
isolated colony. 

The majority of the Orthoptera, however, are capable of flight, and 
some are to a high degree migratory. Suppose a species to occupy 
a given area, it is probable that every year a certain number of indi- 
viduals will cross the normal boundary lines, and find themselves in a 
strange country. Most of these migrating individuals will probably 
perish, and the fact that Melanoplus spretus has never become estab- 
lished in New Mexico is sufficient proof that mere migration, even in 
countless numbers, will not necessarily insure the founding of a colony. 

Occasionally, however, it may be fairly supposed that one or more 
wandering females will succeed in depositing eggs, which will give 
rise to a colony which may become permanent. In this way will be 
established colonies of Orthoptera at varying distances from the origi- 
inal habitats of the species, the intermediate country being unoccupied. 

An examination of the records seems to indicate that what might 
thus have been expected has actually taken place. Every locality 
from which we have more than a very few records has one or more 
species not found in other places in New Mexico. But many of these 
species are of wide distribution elsewhere, and cannot be supposed to 
have originated where we now find them. Their apparent restriction 
to limited areas may in many cases be due to inadequate collections, 
but there are some cases, at least, in which this explanation appears 
improbable. Such are the following: 

(i.) Melanoplus thomasi^ abundant at Tularosa; not found in the 
Mesilla Valley, which has a similar climate and elevation. The insect 
is a very conspicuous one, not easily overlooked. The only other 
locality known is in the state of Durango, Mexico. 

(2.) Hippiscus pardalinus, abundant at Las Vegas; not observed 
elsewhere in New Mexico ; also a very conspicuous species. Out of 
New Mexico it extends to California, Nevada and Utah. 

(3.) Aulocara elliotti^ abundant at Johnson's Basin; not seen else- 
where in New Mexico. Extends to Texas, Wyoming and the Pacific. 

(4.) Mermiria texana. The colony at Las Vegas Hot Springs 
seems to be isolated from the general range of the species. 

When isolated colonies are thus formed, it is probable that in most 
cases modification will slowly take place, resulting eventually in the 
development of distinct species. This will result partly from ^\^t,j' 
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ences in the environment, and partly from the fact that the individuals 
starting the colony are likely to possess peculiarities which will be 
transmitted to their progeny, free from the swamping effects of inter- 
crossing with the main body of the species. It would be of great 
interest to secure large quantities of any isolated colony of a species, 
and determine by measurements and other detailed comparisons 
whether there was an average or absolute deviation from the charac- 
ters possessed by the main body of the original locality.* 

The same phenomen doubtless occurs among other flying insects. 
The beautiful butterfly Argynnis nitocris nigrocarulea appears to be 
confined to an area of a few square miles in the Sapello Cafion, New 
Mexico, repeated search in the upper parts of Sapello Cafton, and a 
summer's exploration by the University of Kansas party in the 
adjacent Gallinas Canon, having failed to discover it. Elsewhere, the 
nitocris type occurs in northern Arizona, and a very distinct form in the 
Sierra Madre of Chihuahua, but all the known colonies of the butterfly 
are widely separated, and they have so far diverged from one another 
as to be practically distinct species. 

In some instances, it may be that a colony first isolated may spread 
so as -to become reunited with the main body of the species. Or two 
colonies, at first separate, may become united. In such instances, if 
the colonies have undergone any divergent evolution, it is possible 
that they may fuse with the result of losing their distinctive characters, 
or forming a new average different from both. Such fusion of already 
distinct varieties is likely to lead to great variation, with the appear- 
ance of atavistic peculiarities (see Science^ March 15, 1901, p. 423). 
I am not aware that any such phenomena have been demonstrated 
among the Orthoptera but they may be looked out for. As an illus- 
tration of what may occur, I will take the malvaceous genus Lava- 
tera. Off" the coast of Southern and Lower California are various 
islands, certain of which possess endemic species of Lavateray as thus : 

Z. venosa; San Benito Islands, San Geronimo Island. 

(Z. venosay variety, grows at San Bartolomd Bay.) 

Z. insularis; Coronado Islands only. 

Z. occidentalis ; Guadalupe Island only. 

Last summer 1 had the pleasure of seeing the garden of Mr. and 
Mrs. Brandegee at San Diego, Calif., in which these Lavateras are 

* In Science Gossip, 1900, p. 367, will be found an account of such deviation in the Salt 
River Valley form of Mtlanoplus olivaceus, the statistics based, however, on too few indi. 
viduals. 
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growing freely. As Mrs. Brandegee pointed out to me, there are some 
new seedling plants which cannot be referred to any one of the three 
species, and are apparently hybrids (see also Zoe, Julyi 1900, p. 25). 
Isolated on the islands, the plants have developed peculiarities which 
we regard as specific, but have had no need for physiological 
barriers against crossing. Brought together on the mainland, they at 
once become hopelessly mixed. The same phenomenon appears when 
AquiUgia carulea and A. chrysanthuy naturally inhabiting different 
groups of mountains, are grown together in gardens. 

Endemic Species. 

Most of the New Mexico Orthoptera are of more or less wide dis- 
tribution, but it is possible that we have some truly peculiar species, 
especially among those which are apterous or subapterous. The fol- 
lowing are suggested as probably endemic: 

(i.) Trimerotropis cyanea; Organ and White Mountains, the range 
corresponding to that of the beautiful Rosa stellata^ Wooton. 

(2.) M. cockerelli and M. sapellanus; top of Las Vegas range. 

(3.) M, neoniexicanus ; Las Vegas. Short- winged. 

(4.) M, quadrains and M, calidus; White Mountains. Short- 
winged. 

(5.) M, snawi; Magdalena. Short-winged. 

It seems not unlikely that every one of the ** boreal islands" of 
any size will be found to exhibit one or more peculiar forms of 
brachypterous Afeianoplus. It may be, also, that Ceuthophilus will 
exhibit a somewhat similar local diversity. 

Food Plants. 

While many of the Orthoptera are polyphagous, many are almost or 
wholly restricted to certain food plants. Certain of the latter are 
beautifully modified in color or otherwise to resemble their surround- 
ings, as is seen in the two Larrea species, Bootettix argentatus and 
Clematodes larrea. One of the characteristic desert plants, Atriplex 
canescensy grows abundantly on the campus of the Agricultural College 
at Mesilla Park, and the writer had plenty of opportunity for studying 
its special fauna. It is a large greyish-green bush, with curiously 
winged fruits; a closely allied species with narrower leaves (A. 
angustiary Ck\\. = Odione occidentalis angustifolia, Torrey, Bot. Mex. 
Bound, 184, nom. preocc.) is found on the sandhills a mile away. 



Digitized by 



GoogI( 



8 DAVENPORT ACADEMY OF SCIENCES. 

As an example of the insect-fauna of a desert shrub, I will cite the 
species pertaining to Atriplex canescens in the Mesilla Valley, all 
known to breed on the plant except the Orthoptera, some of which, at 
least, may deposit their eggs in the soil beneath. 

Lepidoptera: Lyccena exilis^ Boisd.; Coleophora atriplicivora, 
Ckll. The last is a case-maker. 

Diptera: Diplosis atriplicicola^ Ckll.; Lasiopiera willistoni, Ckll.; 
Asphondylia atriplicis (Towns.); A. tuomexicana (Ckll.). These are 
all gall- makers. 

CocciDiE: Orthezia antuBy Ckll., Lecaniodiaspis rufescens (Ckll.); 
Ceroplasies irregularis , Ckll.; Eriococcus negkctuSy 
Ckll.; E. tinsleyiy Ckll.; Phenacoccus solenopsis, Tins- 
ley; Dactylopius atriplicis (Ckll.); Mytilaspis concolor 
(Ckll.). Another Coccid, Solenococcus coloradensis 
(Ckll.), has been found on A, canescensy but in Color- 
ado only. 
Orthoptera: Aeoloplus elegans, Scudd.; Dichopeiala emarginata, 
Brunn.; D, brevicauda, Scudd.; Plagiostira albofas- 
ciata^ Scudd. and Ckll. 



DISCUSSION OF THE LOCALITIES. 
Mesilla Valley. 

This includes the localities cited as Mesilla, Mesilla Park, Las 
Cruces, and Little Mountain. It is a broad, open valley, through 
which flows the Rio Grande. The central portion, or valley proper, 
is alluvial, and has an altitude of about 3,800 ft. It consists partly of 
sand-hills and partly of adobe soil, the latter being mostly under cul- 
tivation. Although the sand and adobe are adjacent to one another, 
they support very different plants, and in consequence, different insect- 
faunse. In the cultivated fields the most prominent Orthoptera are 
certain species of Melanoplus, M. differentialiSy M. femur-rubrum, Af^ 
atlanis and M- lakinus. On the trees in the orchards one finds 
(Ecanthus and Microcentrum\ while Gryllus inhabits the ground 
beneath, and is seen at times stampeding before irrigation waters. 
The sand-hills are the home of quite other species; some, like Melan^ 
oplus herbaceusy colored green like their food -plants; others, like cer- 
tain of the Tryxalinae, the color of the sand. The sides of the valley. 
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gradually sloping upwards, consist of gravelly soil, and support again 
a different fauna and flora. The bottom of the slope adjacent to the 
valley -bottom, is covered with Atriplex canescens and mesquite {Pro- 
sopis glandulosa)j and is golden in the early fall with the flowers of 
Bigelovia or Isocoma heterophylla wrightii, A little higher up, com- 
mencing as abruptly as if planted, begins the Larrea, which covers 
many miles of country, giving it an olive-green tint sharply contrast- 
ing with the grey -green of the Atriplex, It is in this Larrea-zoxaty 
especially, that we meet with southern types. The bottom of the 
valley is colder than the sides, owing to the downward flow of the cold 
air, or upward flow of the warm, and the latest spring frosts are always 
at the very lowest levels. Little Mountain, or Tuerto Mountain, is a 
small rounded elevation in the midst of the Zdirr^a-zone. 

In all, sixty-nine Orthoptera are recorded from the Mesilla Valley ; 
a much larger number than from any other New Mexico locality. 

Organ Mountains. 

These mountains flank the Mesilla Valley on the east. The Orthop- 
tera recorded for them have been collected at Fillmore Canon, La 
Cueva and Dripping Spring, at elevations ranging from 5,000 to 5,800 
ft. or thereabouts. These localities are very rocky, tolerably dry, and 
shaded to a- considerable extent by trees and bushes of the genera 
Quercus, Ce/ti's, Garfya, Prunus, etc., which do not occur at all in 
the valley. Thirty-two Orthoptera have been taken, of which only 
seven have been found also in the Mesilla Valley. The same degree 
of difference is found in the case of insects of other orders. 

Sacramento Mountains. 

Going northwest from the Organ Mountains about fifty miles, we 
come to the Sacramentos, rising abruptly from a grassy plain. At the 
foot of these mountains, but not in them, are the towns of Tularosa 
and La Luz, where a few Orthoptera have been taken. From Tular- 
osa the road runs up to the Mescalero Indian agency, which is on the 
very borderland of the Upper Sonoran and Transition zones. Nine 
miles up the road from Tularosa, at an elevation of about 5,000', is 
Little Round Mountain, where Wooton collected Several Orthoptera, 
the new plant, Hesperaster perennis^'^ and at the flowers of the latter 
the new bee Ptrdita woototue, 

• Mtntiilia ^erennis, Wooton, 1898. Hesperaster is Bartonia, Nutt. (preocc ), as I have 
set foitb elsewhere. 

[Proc. D. a. S., Vol. IX.] 2 [March 6, 1902.] 
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For a list of bees collected at Mescalero, see Entomologist, June, 
1899, p. 156. For a general discussion of the Sacramento and White 
Mountains, with many insect records, see Townsend, Trans, Texas 
Acad, Science, June, 1897, pp. 51-57. 

White Mountains. 

These consist of Sierra Blanca (11,092 ft.) and the elevated coun- 
try immediately adjoining, including the localities recorded as Eagle 
Creek, Rio Ruidoso, and Ruidoso. These mountains are essentially 
continuous with the Sacramentos, representing a more elevated, 
northern extension of that range. They have a somewhat peculiar 
fauna and flora, among the most interesting being several endemic 
forms of Ashmunella, a genus of snails. The most distinct of these, 

A, altissima (Ckll.), is confined to the summit of Sierra Blanca. 
Among the bees we may note Andrena barberi, Ckll. (a peculiar spe- 
cies, not taken elsewhere), and a great variety of Bombus, including 

B, sonorusy Say, originally described from Mexico. The plants include 
a peculiar elder {Sambucus neomexicana, Wooton), and many other 
interesting species. High up on Sierra Blanca is an endemic Poten- 
tiilay P. sierra-blancce, Wooton and Rydberg. 

The Orthoptera collected in these mountains number twenty-one 
species. A striking feature is the occurrence of austral species at sur- 
prisingly high altitudes, for example, Derotmema hay dent at 8,000', a 
circumstance which is paralleled in other groups.* The boreal fauna 
is represented by Circotettix undulatus and Tettix incurvatus. 

Silver City. 

This is in the northern part of Grant County, about fifty miles from 
the Arizona line. Fifteen Orthoptera have been recorded, of which 
seven have not been found elsewhere in New Mexico. There can be 
no doubt that this region possesses a certain individuality in its fauna 
and flora, combined with a tinge of Arizona types. This is made 
evident by the records of Coleoptera obtained by Snow on Walnut 
Creek, near Silver City, a large proportion of the species being not 
otherwise known from New Mexico. The Orthoptera reported merely 
from ** Grant Co.," collected by W. J. Howard (the discoverer, in the 
same region, of the splendid moth, Daritis howardi, Hy. Edw.), must 
have come from different elevations; some, however, from the warm 

♦ For instance, Townsend records the austral Erittalis tricolor from the Ruidoso. 
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southern part of the county. It is in this southern extremity of New 
Mexico that we find some striking Mexican types, such as snails of 
the genus Holospiray and the Orthopteran genus Taniopoda, A rich 
harvest undoubtedly awaits the Orthopterist who shall carefully explore 
this region. 

Valenoa County. 

In 1892 Townsend made a wagon trip across this county, and col- 
lected various insects at La Vega de San Josd (Aug. 4), Chaves (Aug. 
6), and Belen (Aug. 7). On Aug. 7 he also collected at Sabinal, 
which is about ten miles south of Belen, but in Socorro County. 
These places are all in the valley of the Rio Grande, some 150 miles 
north of the Mesilla Valley and thirty or forty miles south of Albu- 
querque. 

Johnson's Basin. 

Orthoptera were collected here by Townsend on June 23, 1892. It 
is in the extreme western part of Socorro County, west of Apache 
Springs, and not far from the Arizona line. Of the seven species 
taken, four are not otherwise recorded from New Mexico. For gen- 
eral particulars of the region, see Townsend, Trans. Texas Acad, 
Science, Vol. i, p. 76. Magdalena^ also in Socorro County, is in the 
mountains about twenty miles west of Socorro. Various insects were 
collected there by a Kansas University party. 

Albuquerque. 

Situated on the Rio Grande, in Bernalillo County, Lat. 35° 05', 
altitude 5,026 ft. Eight Orthoptera are recorded, but the bees are 
somewhat better known (31 species). The Coleoptera have been col- 
lected by Wickham, and include a great many species not observed in 
the Mesilla Valley. The flora differs to a considerable extent from 
that of the Mesilla Valley, especially noticeable about the town being 
Peritoma serrulatum, Anemiopsis califomica, and Bigelovia bigelovii. 

Of the 31 Albuquerque bees (only a fraction of what must occur 
there), 17 range to the Mesilla Valley, 9 to Las Vegas, and 7 to 
Santa F^. 

Among the Orthoptera, a larger proportion of Albuquerque (and 
indeed Las Vegas) species range to the Mesilla Valley than do those 
of the closely adjacent Organ Mountains. This is to be explained by 
the fact that the first three localities are in many respects similar — 
open and comparatively treeless; while the Organ Mountains are 
rocky and have many trees and shrubs. 
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Gallup and Fort Wing ate. 

These are in the western part of Bernalillo County, not far from the 
Arizona line. The Fort Wingate material, obtained by Dr. Shufeldt, 
included two very interesting species of Ceuthophilus, There is no 
doubt that a good collection of Orthoptera from this region would con- 
tain many new or rare species. 

Las Vegas. 

In San Miguel County, with an altitude of about 6,400 ft. While at 
the base of the mountains,it is in comparatively open country, surrounded 
to a great extent by grassy, treeless mesas. Its fauna as a whole is 
Upper Sonoran, including some distinctively southwestern types, such 
as the moth Hemileuca sororia olivia, Ckll. , the males of which come 
in numbers to the electric lights in the early fall. Equally character- 
istic, in the spring, is the abundance of Arachnis zuni^ Neum. , a moth 
hitherto considered of the rarest. 

Las Vegas has 77 bees recorded; Santa F^ (7,000 ft), which is con- 
sidered Transition, has 71. There are 36 species common to these 
localities; that is, about half. Beulah, which is Canadian, has 45 
bees, of which only six were found at Las Vegas, although the places 
are not thirty miles apart ! The Mesilla Valley has 23 bees in com- 
mon with Las Vegas. 

Twenty-three Orthoptera are recorded from Las Vegas; of these, 
seven have been found in the Mesilla Valley. 

Las Vegas Hot Springs, 7,000 ft., is only six miles from Las Vegas, 
and is classed as Transition. A good deal of confusion has been 
caused by collections from the Hot Springs (or further up the cafton) 
being reported as from ** Las Vegas.'* 

Trout Spring is in the Gallinas Cafion, some miles above the Hot 
Springs. 

Santa Fe. 

Altitude 7,000 ft., surrounded by mountains. Eleven or twelve 
Orthoptera have been collected. 

La Trementina. 

A Mexican settlement in San Miguel County, about 45 miles east of 
Las Vegas. Miss Alice Blake has collected there a number of Orthop- 
tera, including the new genus Eupedetes, The species are in the main 
those of the Upper Sonoran, but ovat^Camnula pellucida)\%z. boreal form 
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Raton. 

In Colfax County, only a few miles from the Colorado line. The 
Orthoptera are much the same as those of Las Vegas, and the material 
so far obtained indicates nothing peculiar. Nevertheless, it is probable 
that more extensive collecting would reveal some additions to the 
fauna, as certain of the plants are entirely different from those 
of the Las Vegas region. These include some of the most conspicu- 
ous species, such as Robinia neomexicana, Hesperaster decapetala (Bar- 
tenia decapetala^ Pursh, 181 2), and Delphinium robustum. The last 
was only recently described by Rydberg, who cites ** Ruton, Albert,'* 
meaning Raton, collected by Abert. I found it last year in Chicorico 
Ca£ion near Raton, and thought it probably new, before Rydberg' s 
description appeared. 

Robinia neomexicana^ like the grasshopper Lepras wheeleri^ is found 
both at Raton and in the Organ Mountains. 

Agua Fria Park. 

This is an elevated country between 8,000 and 9,000 ft., in Colfax 
County, about thirty miles west of Springer. Mr. Emerson Atkins 
collected there a few Orthoptera, all alpine or boreal forms, similar to 
those found at Beulah. At t he same time he obtained a series of the inter- 
esting mammal Thamomys fossor^ Allen, new to the fauna of New Mexico. 

Beulah. 

In the Las Vegas range, towards the upper part of Sapello Cafton; 
altitude about 8,000 ft. The fauna and flora are those of the Cana- 
dian zone. Although the Las Vegas range is practically continuous 
with the high mountains which in southern Colorado include the 
Sangre de Cristo, it is remarkable that both fauna and flora, while 
agreeing in general facies, present numerous diff'erences from those of 
the latter mountains. Thus the common species of Delphinium, Ery- 
simumy etc., are not the same in the two ranges. At Beulah the 
mountain-sides are covered with the beautiful Leucampyx newberryi*, 
not seen in the Sangre de Cristo. At Beulah a snail of the genus 
Ashmunella abounds, but none of this genus occur in Colorado so far 
as known. These and other differences may be attributed in part to 
differentiation of types proper to the mountains, and partly to the 
invasion of the mountains by austral forms, which have become 
adapted to a boreal climate. 

* The Lencampyx has, however, been reported from Soda Springs, thirty-five miles 
northwest of Canon City, Colorado. 
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Top of Las Vegas Range. 

Several visits have been paid to the top of the Las Vegas Range, 
between the Sapello and Pecos Rivers (** Sapello Ridge *'), where the 
altitude is about ii,ooo ft., and the fauna and flora are typically 
Hudsonian. Five species of Orthoptera were collected, three being 
of the genus Melanoplus. These latter were mature early in August, 
but about the first of July not a single one could be found mature, 
though an occasional Circotettix undulaius had reached that condition. 

The flora of this alpine region is characterized by its small stature 
and bright flowers, though this is not without various exceptions. The 
open grassy land is gay with Potentilla pulcherrima, Lehm. , Dodecath- 
eon pauciflorum (Durand), Arenaria biflora (L.), Erigeron liomerus^ 
Gray, and a large- flowered form of Campanula rotundifotia, L., while 
the common grasses are all of circumpolar types, namely Festuca ovifut, 
L., Trisetum subspicatum (L.), Poa nemoraiis, L., Phleum aipinum, C, 
and Deschampsia ccBspitosa, Beauv. *' Everlastings ** of the species 
Antcnnaria rosea (Eaton) and A, microphyiia, Rydberg, grow in pro- 
fusion in dry, stony places. Under and close to the tall spruce trees 
is a different flora, including for example Dasiphora fruHcosa (L.), 
Viola adunca. Smith, and Primula angustifolia, Torrey. During the 
latter part of August my wife found fringed gentians (Gentiana elegans^ 
A. Nelson) in full flower and great abundance. These live in damper 
spots, and other inhabitants of relatively damp ground are Elephant- 
e/la groenlandica (Retz.), Veronica wormskjoldii R. & S., Castilleia 
alpina, (Porter), and Caltharotundifolia chionophila {Caltha chionophila^ 
Greene, described from the same altitude in Colorado). Most of these 
plants here find their southern limit, and are additions to the recorded 
flora of New Mexico. 

Taos Peak, 13,000 ft., where Carpenter collected some Orthopteoi, 
is on the eastern border of Taos County, in the northern continuation 
of the Las Vegas Range, there known as the Taos Range. From its 
elevation, it must have something of an arctic-alpine fauna and flora, 
similar to that of the summits of the Colorado mountains. It is best 
known to entomologists as the type-locality of the butterfly Argynnis 
carpenterii, W. H. Edw. No great distance from Taos Peak is South 
Baldy Peak, near Elizabethtown, in Colfax County. Mrs. O. St. John 
gave me a specimen of Castilleia haydeni (a plant which grows above 
timber-line in the Colorado mountains) which she collected at 12,000 
ft. on this mountain, in 1898. It is much to be desired that the ento- 
mology of this peak should be made known. 
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The Orthopteran Fauna of New Mexico and New 
England Compared. 

It will be interesting to compare the orthopteran fauna of New 
Mexico, a southwestern Territory, with that of New England, a north- 
eastern district, which though of only about half the size has an almost 
similar physical diversity.* The number of species, as seen by the 
following tables, is for New Mexico more than double that of New 
England, as would be expected from the known increase of diversity 
of forms in this country in passing west and south ; but the number of 
generic types is hardly more than half as many more. All the families 
are represented in each region, and nearly all the American subfam- 
ilies, but New Mexico has representatives of Corydinae (2), Plectop- 
terinae (i), and Myrmecophilinae (2), while New England has none ; 
and New England shows Panchlorinae (2), Perispherinae (i), Pseudo- 
phyllinae (i), and Tridactylinae (i), unrepresented in New Mexico ; 
though it should not be overlooked that the only representatives of 
the two Blattid subfamilies are non-endemic species, and that the other 
two subfamilies will almost surely be found to occur in New Mexico ; 
the two regions are therefore nearly identical in the subfamilies rep- 
resented. 

The two lists include together 109 genera, of which 87 occur in New 
Mexico and 54 in New England, 32 being common to both ; and 309 
species, 230 in New Mexico and loi in New England, with only 22 
species common to both. These 22 species are: BlattidcRy — Ischnop- 
tera uhleriana, Blatta germanica. Sty lopyga orientalis ; Mantida^ — Stag" 
momantis Carolina; PhasmidcK, — Diapheromera femorata; AcridiidcB^ — 
Tettix ornatus, Orphulella pelidna, Stenobothrus curtipennis, Chorto- 
phaga viridifasciata, Camnula pellucida, Dissosteira Carolina, Sphar- 
agemon boUi, Schistocera alutacea, Melanoplus atlanis, M. dawsoni, 
M. femur-rubrum ; Locusiidas, — Scudderia furcata, Xiphidium fascia- 
tum; Gryilidce, — Gryllus pennsylvanicus, G. abbreviatus, (Ecanthus 
niveus, and CE. angustipennis. It will be at once seen that these are 
all well-known species of wide range, and in nearly all cases very com- 
mon wherever they occur. 



*The basis of this comparison on the New England side is the list given in Psyche (ix., 
99-106) with such alterations as have since been recognized. The list contains a number of 
non-endemic species, but not enough greatly to alter the result. 
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Comparative table of New Mexican and New England Orthoptera — 

Numbers, 

GENERA. SPECIES. 

Common Common 

N. M. to both. N. E. N. M. to both. N. E. 

Forficulidae 2 o 2 2 o 3 

Blattidae 7 4 10 9 3 12 

Mantidae 311 411 

Phasmidse 3 i i 6 i i 

TettigincB 224 61^ 

Tryxalina 21 j j jy 2 9 

CEdipodince iq g 11 61 4 75 

Acridiince 12 4 6 6^ 4 18 

Acridiidae 54 18 26 169 11 47 

Phaneropterince j 2 j g i 8 

Pseudophyllina o o i o o i 

Conocephalince i i j 218 

Decticina 3 o i j o 2 

StenopelmatincB j 11 11 o 4 

Locustidas 12 49 27 2 23 

Gryllidae 6 45 13 4 14 

Totals 87 32 54 230 22 loi 

Comparative Table of New Mexican and New England Orthoptera — 

Percentages. 

GENERA. SPECIES. 

N. M. N. E. N. M. N.E. 

Forficulidae 2.1 3.7 0.9 3.0 

Blattidae 8.0 18.5 3.9 11. 9 

Mantidae 3.5 1.9 1.7 i.o 

Phasmidse 3.5 1.9 2.6 i.o 

Tettigince j,y 1^.4 j,6 10.6 

Tryxalince ^8.q ig.2 21. g ig.2 

(Edipodince 33.2 42.3 36.1 31. g 

Acridiince 22.2 23.1 38.3 38.3 

100. joo. Joo.i 100. 

Acridiida e 62.1 48^^ 73J 46.6 

Phaneropterince 41.7 33.3 33,3 34,8 

Pseudophyllince 0.0 11. i 0.0 4.3 

Conocephalince 8.3 33.3 7.4 34.8 

Decticina 23,0 11, i 18.3 8,7 

Stenopelmatince 23,0 11. i 40,7 17.4 

100. gg.g gg.g 100, 

Locustidae 13.8 16.7 11. 7 22.8 

Gryllidae 6.9 9.3 5.7 13.9 

99.9 loo.i 100. 100.2 
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A comparison of the figures in the two tables shows that of the 
smaller families — those represented in one or both regions by eleven 
species or less — the Blattidae and Gryllidae are richer (not only rela- 
tively but absolutely) in New England than in New Mexico. This 
poverty of New Mexico is, however, probably due to insufficient col- 
lecting, since it is here and in the Locustidse that the most consid- 
erable additions to the New Mexican list are probably to be made. 
The greatest interest, however, attaches to the two larger families, 
which have therefore been more fully analyzed. Here the predomi- 
nence of the Acridiidae in New Mexico, both relatively and actually, 
but, of course, especially the latter, is very marked; though it is a 
very curious fact that, while the subfamily Acridiinae is very highly 
developed in New Mexico, with double the number of genera and 
much more than treble the number of species (largely due to its 40 
species of Melanoplus), its proportion to the numbers of the other sub- 
families of Acridiidae, whether in genera or species, is almost precisely 
that obtaining in New England. The generic diversity of the New 
Mexican Tryxalinae is remarkably high, while that of the Tettiginae is 
higher in New England than in New Mexico. 

As to the Locustidae, the absence of Pseudophyllinae in New Mex- 
ico has been noted as probably due to imperfect knowledge. The 
most marked feature of the table, surely due to the same cause, is the 
meagre representation of the Conocephalinae in New Mexico. ITie 
preponderance of Stenopelmatinae in New Mexico is marked and due 
to the large number (8) of species of Ceuthophilus. 

Finally it may be noted that all the genera containing in either area 
more than five species are represented in both, as shown in thij list. 

N M. N. E. 

Hippiscus 12 2 

Trimerotropis 17 i 

Schistocerca 7 3 

Melanoplus 40 11 

Ceuthophilus 8 4 

CEcanthus 4 6 

a list which contains more than ^ fourth of the New England species 
and more than a third of those of New Mexico, and which shows the 
prevailing genera of at least the New Mexican faima. It includes, 
however, only 6 of the species common to both areas. 

[Pkoc D. a. S., Vol. IX.] 3 [March z8, 1903.] 
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FORFICULID^. 

Spongophora brunneipennis (Serville). — Taken by Townsend at light 
at La Cueva, Organ Mountains, c. 5300', September 4. 

It is figured in the Biol, centr. amer., pi. 2, figs. 1-3, and in 
Schultze's Thierreich, xi., figs. 25 a-c. 

Apterygida taeniata (Dohrn). — A specimen taVen by P. H. Curran 
at Las Cruces was determined as this species by Burr. It was found 
on an imported strawberry, and was doubtless brought in from Mexico. 

Figured in the Biol, centr. amer., pi. 2, figs. 17-19. 

BLATTID2E. 

BLATTINiE. 

Ischnoptera bolliana Saussure and Zehntner. — Originally described 
from New Mexico and Texas. 

Ischnoptera uhleriana Saussure. — Credited to New Mexico without 
further specification by Saussure and Zehntner. Platamodes unicolor 
Scudd. and Ectobia lithophila Scudd. are synonyms. 

It is figured in the Biol, centr. amer., pi. 3, figs. 21-23, ^"^ ^^ ^"?" 
ger's Orth. Minn., fig. 59. 

Blatta gertnanica Linn^. — There is no definite reference to this 
commonest of cockroaches as found in New Mexico, except by Cock- 
erell in Bull. 15 of the N. Mex. agric. coll., who found it in August at 
Santa Fd. It has never been observed at Las Vegas, where S. orient- 
alts is now common. 

Good figures will be found in Bull. 4 (n. s.) div. ent. U. S. dep. 
agric, p. 92. 

Ittnnopteryx texensis Saussure and Zehntner. — Originally described 
from New Mexico and Texas. 

It is figured in the Biol, centr. amer., pi. 3, fig. 31. 

NvCTOBORINiE. 

Nyctobora^^. — Las Vegas, in a bunch of bananas (Miss Vashti 
Thomas) ; an immature specimen of a species at present indetermin- 
able; bananas at Las Vegas are said to come from Bluefields, Nicaragua, 
by way of New Orleans. 

PERIPLANETINyE. 

Stylopyga orientalis (Linn^). — Santa Fd, July 6 (Cockerell); Las 
Vegas, Aug. 18 (Cockerell); according to Cockerell it "has become 
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established in Las Cruces, but is by no means universally distributed 
in New Mexico.** 

Good figures will be found in Bull. 4 (n. s.) div. ent. U. S. dep. 
agric, p. 92; and it is also figured in Bull. 35 New Mex. coll. agric. 

CORYDINiE. 

Homcsogamia bolliana Saussure. — It is credited to New Mexico by 
Sau^sure and Zehntner and was taken at light in Las Cruces by Cock- 
erell. 

It is figured in the Biol, centr. amer., pi. 5, fig. 3. 

Hom(eogamia subdiaphana Scudder, sp. no v. (pi. i, fig. 3). — Very 
pale testaceous, the tegmina as well as the wings subdiaphanous, with- 
out mottling or irroration. Head fusco-piceous, the eyes amber- 
colored, the antennae fusco testaceous with pallid incisures. Pronotum 
elliptico- triangular, strongly arcuate in front, very broadly bent arcu- 
ate behind, the front broadly, the lateral margins narrowly luteous, the 
remainder fusco-castaneous, more or less obscurely dotted mesially 
with luteous, the extreme poslerior margin luteous, the surface, at least 
in front, most minutely punctate, sparsely pilose. Tegmina ample, 
apically rounded subacuminate, the marginal field brief (as compared 
with that of H, bolliana)^ the oblique veins of discoidal field much 
more longitudinal than in H. bolliana, the veins testaceous, those of 
the anal area somewhat infuscated; wings much as in that species, but 
shorter. Infragenital plate of male broad, apically broadly, roundly, 
and considerably emarginate. 

Length of body, 10.5 mm.; tegmina, 14.5 mm.; pronotum, 3 mm.; 
breadth of same, 3. 5 mm. 

I c?. Las Cruces at light, Sept. (Cockerell). 

PLECTOPTERINiE. 

Chorisoneura texensis Saussure and Zentner. — Originally described 
from New Mexico and Texas. 

MANTID^. 

MANTINi«E. 

Litaneutria minor (Scudder). — Specimens have been taken at Aztec, 
Animas Valley, 4500', July 28-29; Las Vegas Hot Springs (Miss 
Ada Springer); San Augustine Ranch, Organ Mountains, 5000', Aug. 
30 (Wooton in Morse's coll.); and west of La Cueva^ Mesilla Valley, 
Aug. 16 (Cockerell). 
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Stagmomantis Carolina (Linn^. — Las Cruces (Cockerell); Mesilla 
Park, Sept. 20 (Cockerell). Immature specimens belonging either to 
this or the next species were taken at Mesilla, July i , by Morse. A 
very abundant species in the Mesilla Valley ; the eggs are parasatised 
by the chalcidid Podagrion mantis Ashm. 

Colored figures may be found in the Miss, scient. Mex., vi., pi. 5, 
fig. 5, pi. 6, fig. 12, and also in Glover's Illustrations, pi. 2. 

Stagmomantis limbata (Hahn). — Romerville near Las Vegas, Oct. 
I (W. Wells); La Trementina, Sept. 24, Oct. 7 (Alice Blake); in coitu 
on Bigelovia graveolens glabrata, Oct. 2, at Mescalero by Cockerell; 
La Cueva, Organ Mountains, c. 5300', Sept. 3 (Townsend); Las 
Cruces (Cockerell). Both brown and green forms occur. 

A colored figure is given in the Miss, scient. Mex., vi., pi. 6, fig. 11. 

Oligonyx scudderi Saussure. — La Trementina, Sept 19 (Miss Alice 
Blake). 

Figured in Glover's Illustrations, pi. 13, fig. 11, pi. 16, fig. 11, and 
in the Biol, centr. amer., pi. 9, fig. 17. 

PHASMID^. 

BACUNCULINiE. 

Diapheromera denticrus Stil. — Las Cruces (Cockerell). 

A figure (reduced) may be found in Harper's Magazine, Ixxxviii., 
p. 456. 

Diapheromera femorata (Say). — Credited to Santa F^ by Halde- 
man; near Organ Mountains, Mesilla Valley, Aug. (Cockerell). 

It has been many times figured, originally by Say in his Amer. ent., 
pi. 37; see also Rep. U. S. ent, 1878, pi. 3. 

Diapheromera veiiei ^i\%\i, — Albuquerque (Bruner); Pecos River, 
— N. M., or Tex. (Pope). 

Diapheromera mesillana Scudder. — Mesilla, about 2 miles on the 
road toward I^^as Cruces, June 30 (Morse). 

Bacunculus stramineus Scudder, sp. no v. (pi. i, fig. i). — Body very 
slender, fiavo-testaceous, the sides of the thorax, the under surface of 
the metathorax, and most of the under surface of the middle femora 
white or hoary, at least in the male, the tibiae more or less tinged with 
green in the female; the terminal abdominal segments are more or less 
hoary (cf) or green (?). Head a little longer than the pronotum 
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somewhat tumid in the female, laterally striped with white in the male, 
in the latter with a pair of longitudinal rugae following behind the 
inner margin of the antennal scrobes; antennae pale green (?) or 
testaceous, becoming apically infuscated (c^), very slender and shorter 
than the body. Body smooth, the thorax with a feeble median carina. 
Seventh abdominal segment of male nearly as long as the eighth and 
ninth together, the ninth slightly longer than the eighth, the seventh 
segment not inflated, bearing beneath a bulbous body not reaching 
the extremity of the eighth segment with a cap which a little surpasses 
it; ninth segment cylindrical, equal, truncate, bearing a pair of cerci, 
— straight, rather stout, but compressed, equal and apically very 
briefly and bluntly bifld plates, nearly as long as the segment. 

Length of body, c7, 50 mm., ? , 42 mm.; antennae, c?, 22 mm., 
9, 26 mm.; head, cf, 2.5 mm., ?, 2.5 mm.; thorax, cT, 23 mm., 
?, 18.5 mm.; mesothorax, c^ , 12.5 mm., ?, 9 mm.; abdomen, c?, 
23.5 mm., 9, 22 mm.; fore femora, c?, 14 mm., 9 , 10.5 mm.; mid- 
dle femora, c?, 11.5 mm., 9, 8 mm.; hind femora, c?, 14 mm., 9 , 
10.5 mm.; width of metathorax in middle, cf, i mm., 9 , 1.5 mm. 

I c?, I 9 . Between Mesilla Park and Little Mountain, July i (A. 
P. Morse). 

The 9 is probably not quite mature. I have a distinct but allied 
species from Texas. 

BxCILLINiE. 

Bcuillus coloradus Scudder (pi. i, fig. 4). — Barker's ranch, Beulah, 
Sapello Cafion, 8000' on Monarda stricta (Willmatte P. Cockerell) ; 
La Trementina (Alice Blake). The following description was taken 
from the first specimen, which is that figured. 

Testaceous, more or less clouded with fuscous dorsally. Head 
striped feebly with fuscous, especially above and with five subequidis- 
tant delicate longitudinal carinae; whole thorax and abdomen similarly 
carinate, but otherwise smooth except for very minute rather sparsely 
scattered ferruginous granules between the dorsal and subdorsal carin8e> 
second joint of antennae small and globular, the remainder consisting 
of a hardly articulate, slightly depressed, lanceolate, bluntly pointed 
mass. 

Length of body, 48 mm.; antennae, 4.5 mm.; mesothorax, 10.5 mm.; 
metathorax, 8. 5 mm.; abdomen, 25 mm.; hind femora, 12 mm.; width 
of metathorax in middle, 1.5 mm. 
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ACRIDlIDiE. 

TETTIGINi«. 

Te//ix acadicus (Scudder). — Northern New Mexico, Aug. -Sept. (Car- 
penter). 

Tettix crassus Moise. — In a marshy place at Las Vegas, April 13 
(Cockerell). Determined by Morse. 

Teih'x imurvatus Hancock. — Rio Ruidoso, White Mts., 6500', July 
30 (Townsend). Determined by Morse. 

Figured by Hancock, Amer. nat., xxix, 761. 

Tettix omatus (Say). — Credited to New Mexico by Bruner and by 
Haldeman, the latter at Santa F^. The determination is perhaps un- 
certain. 

Figured originally by Say in his Amer. ent., pi. 5, and since repeat- 
edly; see Morse, Psyche, vii, pi. 6, fig. 2; Hancock, Trans, amer. ent. 
soc, xxiii, pi. 6, figs, i, 2, etc.; and Lugger, Orth. Minn., fig. 64. 

Paratettix aztecus (Saussure). — Fillmore Cafton, Organ Mts. C.570G', 
Sept. 7 (Townsend). Determined by Morse. 

Paratettix toltecus (Saussure). — Santa F^, 7000' (Cpckerell); east of 
Santa F^, 7475' (Cockerell,- no. 4335); Las Vegas Hot Springs, June 
21 (Cockerell); Rio Ruidoso, White Mts., 6500', July 30, Sept. 18, 30 
(Townsend). Determinations by Morse. 

Found in wet grassy places on the borders of streams. 

Tettigidea parvipennis (Harris). — Alkali field, Albuquerque, Dec. 3 
(Cockerell). Determiued as this species * ' or very close to it " by Morse. 

This species is added after the paper was sent to the printer, and 
hence is not included in our preliminary remarks. 

TRYXALINiE. 

Acantherus ( axotvOt^po^) Scudder, gen. nov. 

Body rather elongate, compressed. Head shorter than the prono- 
tum, a little protuberant, feebly ascending, broader below than above, 
apically blunt; vertex nearly plane, the fastigium brief, roundly sub- 
triangular, projecting less than its width beyond the eyes, without dis- 
tinct median carina; eyes moderate, elongate-elliptical, subvertical, 
slightly less oblique than the face; frontal costa very narrow, rather 
prominent, feebly broadening below, straight when viewed obliquely; 
lateral foveolge invisible from above, very broad triangular, rather 
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obscure, the apex of the triangle in the middle above; antennae half 
as long as the tegroina, depressed triquetral, at least basally, slender 
throughout and uniformly tapering. Pronotum rather long, the dorsum 
nearly plane, the lateral lobes nearly vertical, the median carina distinct 
but slight, the lateral carinas forming rounded shoulders, subparallel 
and not very distant on the prozona, gently divergent on the meta- 
zona; prozona distinctly longer than the metazona; lateral lobes a 
little inflexed above, longer than high, the front and hind margins 
subparallel in lower half. Prostemum with a transverse quadrangular 
blunt boss; mesosternal lobes separated by a quadrate space consider- 
ably narrower than the lobes themselves, the metastemal lobes by a 
space half as wide. Tegmina and wings reaching the tip of the abdo- 
men, both slender, the latter unusually so. Hind legs slender, the 
femora reaching the tip of the abdomen, the tibiae with about fifteen 
spines on the outer side. 

Only the female has been seen. 

Acantherus piperatus Scudder, sp. nov. ( PI. 3 , fig. 3) . — Dark cinereo- 
fuscous, from blackish markings on a testaceous ground. Head red- 
dish testaceous almost wholly overlaid with black longitudinal mark- 
ings, on the summit broken into points except for a rather broad median 
stripe; frontal costa as narrow above as the basal joint of the uniformly 
luteous antennae, feebly sulcate below. Pronotum testaceous above, 
reddish testaceous on lateral lobes, heavily sprinkled with black puncta 
above, wanting on a narrow stripe bordering the lateral carinas, heavily 
striped or clouded with blackish on the lateral lobes, especially above, 
and also punctate, the lateral carinas faintly divergent in front, the 
front margin faintly, the hind margin slightly convex. Tegmina 
flecked with fuscous, pretty uniformly and rather sparsely and slightly 
infuscated on basal fourth, the anal area subcinerous, flecked with fus- 
cous ; wings pellucid, growing gradually infuscated in distal half, the 
base faintly tinged with greenish. Hind femora dull testaceous, more 
or less infuscated, especially above, with three broad clouds, the outer 
two separated by a pregenicular, broad, dull luteous annulus; hind 
tibiae with a similar but narrower and clearer postgenicular annulus 
breaking the black proximal half, the distal half orange red, the spines 
black except basally. 

Length of body, 33 mm.; antennae, 12.5 mm.; tegmina, 25 mm.; 
hind femora, 19 mm.; hind tibiae, 17.5 mm. 

2 9. La Cueva, Orgi^n Mts., c. 5300', Sept. 3 (Carl H. Townsend). 
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MemUria texana Bruner. — Las Vegas Hot Springs, Aug. lo (Cock- 
erell); Trout Spring, Apr. 27 — immature and doubtful as to species 
(Cockerell); Mesilla Park, July (Cockerell). 

At Las Vegas Hot Springs it is dichroic, green and reddish- brown. 
The latter is typical ; the green form may stand as mut. viridis Cockerell- 

Figured in Proc. U. S. nat. mus., xii, pi. i, fig. 11. 

Mermiria bivittata (Serville). — Sabinal, Aug. 7, on Aster spinosus 
only (Townsend); Las Cruces, Aug. 19 (Townsend); Mesilla, June 28- 
30, on bunch grass? (Morse). 

Figured in Glover's Illustrations, pi. 6, figs. 24, 26, pi. 11, fig. 7. 

Mermiria momexicana (Thomas). — Originally described from north- 
eastern New Mexico. 

Figured in Glover's Illustrations, pi. 16, fig. 10. ' 

Syrbula acuticomis Bruner. La Trementina, July 15, Aug. 4, Oct. 
3, 4, and one immature Oct. 3 (Alice Blake); east of Mesilla Park, July 
I (Morse). 

Figured in Proc. Dav. acad., vi, pi. 2, fig. 10. 

Syrbula fuscovittata Thomas. Fillmore Canon, Organ Mts., 5700', 
Sept. I (Townsend). 

Figured in Wheeler's Report, v, pi. 45, fig. 7. 

Syrbula admirabilis (Uhler). La Trementina, Oct. 3 (Miss Alice 
Blake). 

Figured in Glover's Illustrations, pi. 4, fig. 13. 

Acrolbphitus hirtipes (Say). Northern New Mexico (Thomas); Pecos 
River, — N. Mex. or Tex. (Pope). 

Figured in Say's Amer. ent.,iii, pi. 34; and in Glover's Illustra- 
tions, pi. 9, fig. 7. 

Booteitix argentatus Bruner. Las Cruces, July 17, *' found only on 
Larrea; its color assimilates well with the peculiar green of the Larrea 
leaves" (Townsend); on Larrea at Mesilla Park, June 27, July i, and 
east toward Little Mt. (Morse). 

Figured in Proc. U. S. nat. mus., xii, pi. i, figs. 4, 5; and in Proc. 
Dav. acad., vl, pi. 5, fig. 23. 

Eritettix navicula (Scudder), . Northern New Mexico, Aug., Sept. 
(Carpenter). 

Eupedetes {Bv^nr^Srirrj ^) Scudder, gen. nov. 

Of small size, compact, compressed. Head distinctly shorter than 
the pronotum, in no way ascending, briefly truncate apically, the face 
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considerably oblique; vertex with dorsal and approximate subdorsal 
rather coarse carinations; fastigium extending beyond the eyes as far 
as its basal breadth, apically rectangulate but a little truncate; lateral 
foveolae invisible from above, minute, trigonal; frontal costa narrow, 
plane, subequal, but expanding below the ocellus; eyes parallel to 
front, subellipticat, moderate; antennae a little longer than head and 
prothorax together, filiform, not very slender, scarcely depressed. 
Pronotum rather short, nearly uniform, the lateral carinas a very little 
incurved in the middle, the median carina accompanied by a pair of 
supplementary median carinae, the front margin truncate, the hind 
margin broadly obtusangulate ; mesosternal lobes separated by a rather 
wide space, broader than long. Tegmina and wings slightly surpassing 
the abdomen and surpassed by the hind femora, which are moderately 
slender and compressed. 

It has much the general aspect of Amphitornus but has prominent 
lateral carinae on the pronotum and supplementary carinas on the head; 
the supplementary carinae of the pronotum approach the median carina 
much more nearly than in Eritettix, from which it further differs by its 
non-clavate antennae. 

Eupedetes can'na/us Scudder, sp. nov., (pi. i, fig. 2). — Testaceous, 
feebly marked with fuscous, beneath flavescent. Head with a broad 
longitudinal light fuscous stripe behind the upper portion of the eyes, 
with one or two faint lines behind the eyes below it; antennae flavo- 
testaceous; median carina of vertex heaviest in front and especially in 
the fastigium, which the supplementary carinae do not enter. Prono- 
tum testaceous, the lateral carinae marking the outer limit of a light 
fuscous stripe; supplementary carinae of pronotum less prominent than 
the median carina; lateral lobes with a slightly oblique, fuscous- edged, 
luteous stripe on the lower part of the metazona. Tegmina testaceous 
flecked with fuscous mesially. Hind femora flavo-testaceous, faintly 
infuscated above; hind tibiae flavous with 10- 11 black spines on either 
margin. 

. Length of body, 14.5 mm.; antennae, 5.5 mm.; pronotum, 3 mm.; 
tegmina, 10.5 mm.; hind femora, 10 mm. 

icf. La Trementina, July 16 (Miss Alice Blake). 

Ampkitomus omatus (Scudder). — Little Mt., east of Mesilla Park, 
July I (Morse). 

Opeia obscura (Thomas). — La Trementina, Sept. 16, Oct. 4 (Alice 
Blake); Silver City (Bruner). Eritettix variabilis Bruner is a synonym. 

[Pkoc. D. a. S., Vol. IX.] 4 [March 20, 1902.] 
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Figured in Proc. Dav. acad., vi, pi. 2, fig. 7; and in Glover's Illus- 
trations, pi. 13, fig. 13. 

Amblytropidia occidentalis (Saussure). — McNeill says it is found in 
the Gulf States westward to Colorado and Arizona, and it is therefore 
entered here, but I have not learned of its capture in New Mexico. 

It is figured in Proc. Dav. acad., vi, pi. 3, fig. 13. 

Alpha occipitalis (Thomas).— Johnson's Basin, June 22 (Townsend). 

Figured in Proc. Dav. acad., vi, pi. 4, fig. 18; and in Glover's Illus- 
trations, pi. 17, fig. 13. 

Alpha cinerea (Bruner). — Sand hills near Mesilla, June 27, 30 
(Morse). Determination not without doubt. 

Alpha crenulaia (Bruner). — Silver City (Bruner). 

Phlibostroma quadrimaculatum (Thomas). — Plains of northern New 
Mexico, eastern slope, Oct. 14-31 (Carpenter); Raton, Aug. 27 (Cock- 
erell); La Trementina, Oct. 4 (Miss Alice Blake); Las Vegas, Oct. 13 
(Cockerell). 

Figured in Proc. Dav. acad., vi, pi. 4, fig. 19; and in Glover's Illus- 
trations, pi. 16, figs. 6, 7. 

Orphuklla salina Scudder. — Little Round Mt., 9 miles east of Tula- 
rosa, 5000', Aug. 24 (Wooton, in Morse's coll.). 

Orphulella pelidna (Burmeister). — Albuquerque, on Helianthus an- 
nuusy Sept. 16 (Cockerell(; Mesilla, June 29 (Morse). 

Figured in Psyche, vi, 478, figs. 3, 4; and in Lugger's Orth. Minn., 
fig. 72- 

Chlocaltis abdominalis (Thomas). — Beulah, Aug. 15 (Cockerell); 
Aug. 27 (W. P. Cockerell). This species differs from C conspersa by 
its relatively shorter antennae, tegmina, and hind legs. It has not be- 
fore been reported from so far south. 

Figured in Glover's Illustrations, pi. 14, fig. 6. 

Stenobothrus cur/ipennis {Harris). — Aqiia Fria Park, Colfax Co., 8800', 
Aug. (E. Atkins); Beulah, on Solidago, Aug. 17 (T. D. A. and W. P. 
Cockerell). 

For illustrations, see Psyche, vii., pi. 7, fig. 12; and Lugger's Orth. 
Minn., figs. 75, 76; also several plates of Glover's Illustrations. 

Gomphoccrus clavatus Thomas. — Credited to New Mexico- by Mc- 
Neill. 

Figured in Glover's Illustrations, pi. 16, fig. 8; and Lugger's Orth. 
Minn., fig. 76 1^. 
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Gomphocerus clepsydra Scudder. — Northern New Mexico, Aug., Sept. 
(Carpenter). I have not been able to verify this determination by 
recent examination of specimens; it is possible that they should be 
referred to carpenterii Thom. 

The species is figured in Proc. Dav. acad., vi, pi. 6, fig. 27. 

Boopedan flavofasciatumT\iom2iS. — Northern New Mexico (Thomas). 

Figured in Glover's Illustrations, pi. 8, fig. 10. 

Boopedon nubilutn Say. — Northern New Mexico (Thomas); La Tre- 
mentina, Oct. 7 (Miss Alice Blake). 

Figured in Proc. Dav. acad., vi, pi. 4, fig. 20. 

Psoloessa ferruginea Scudder. — La Trementina, July 10 (Miss Alice 
Blake). 

Details are figured in Proc. Dav. acad., vi, pi. 6, figs. 3iab. 

Psoloessa maculipennis Scudder. — Johnson's Basin, June 22 (Towns- 
end). 

Figured in Proc. Dav. acad., vi, pi. 6, fig. 31. 

Psoloessa texana Scudder. — This species also has never been reported 
from New Mexico, but is known both from Texas and California and 
probably occurs in New Mexico. 

Details are figured in Proc. Dav. acad., vi, pi. 6, fig. 30c. 

Stirapleura omata (Scudder). — Northern New Mexico, Aug., Sept. 
(Carpenter); Organ Mts., Aug. 30 (Townsend). 

Stirapleura decussata Scudder. — La Trementina, July 10, Aug. 3 
(Alice Blake); Las Vegas, April 8; the first winged grasshopper of the 
season, in 1901, and very common by April 12 (Cockerell). It occurs 
on open ground, especially where it is dry. 

Figured in Proc. Dav. acad., i, pi. 36, figs. 3, 4; vi, pi. 6, fig. 30. 

Stirapleura pusilla Scudder. — La Cueva, Organ Mts., c. 5300', Aug. 
31 (Townsend); Mesilla Park, May 22, July 21 (Cockerell); on mesa 
at Mesilla Park and east toward Little Mt., July i (Morse). 

Ageneotettix deorum Scudder. — Mesilla Park, July 2 (Morse). 

Figured in Proc. Dav. acad., vi, pi. 6, fig. 29. 

Ageneotettix scudderi (Bruner). — Chaves, Aug. 6 (Townsend). 

Figured in Lugger's Orth. Minn., fig. 77. 

Ageneotettix sp.^Beulah, Aug. 18 (Cockerel)). An apparently new 
species, of which I await more specimens before describing. It has 
slenderer hind legs than the known species ^ncj ^nore prominent prq-i 
notal carinae. 



Digitized by 



GoogI( 



28 DAVENPORT ACADEMY OF SCIENCES. 

Aulocara rufum Scudder. — La Cueva, Organ Mts., c. 5300', Sept. 3 
(Carl H. Townsend). 

Aulocara elliotti (Thomas). — Johnson's Basin, June 22. ** Very 
abundant in the short native grass. It occurred in large numbers and 
caused considerable injury to the grass'* (Townsend). The next day 
it occurred in valleys on the Springerfield Road near the Arizona line ; 
grain fields and alfalfa were allmost wholly destroyed repeatedly from 
1889 to 1 89 1, probably by this insect, according to Townsend. 

Figured in Glover's Illustrations, pi. 8, fig. 11. 

CEDIPODINiE. 

Arphia tenebrosa (Scudder). — Credited to New Mexico by Thomas 
and Saussure. Taken at Las Cruces in Sept., by Townsend. 

Figured in Glover's Illustrations, pi. 9, fig. 2, and in Lugger's Orth. 
Minn., figs. 81, 82. 

Arphia nietana (Saussure). — Raton, Aug. 27 (Cockerell); mouth of 
Sapello Canon, Sept. 7 (Cockerell); La Trementina, Oct. 3, 4 (Miss 
Alice Blake); Las Vegas, Oct. 26 (Cockerell); Rio Ruidoso, c. 6500', 
Aug. 9 (Townsend) ; Ruidoso Creek, White Mts., 2 miles west of Dool- 
ing's Mill, c. 6500', Aug. 20 (Wooton, in Morse's coll.); Gilmore's 
Ranch, Eagle Creek, White Mts., 7000', Aug. 10-16 (Wooton, in 
Morse's coll.); Pecos River, — Tex. or N. Mex. (Pope); Mesilla Park, 
Oct. 21 (Cockerell). 

Not before recorded from the United States. I have also seen speci- 
mens from Colorado, 5500', (Morrison); Pueblo and Manitou, Col. 
(Scudder); Ft. Collins, Col. (Baker); and Utah — American Fk. Cation, 
9000', Provo, and Salt Lake Valley (Scudder). I formerly thought the 
species undescribed and distributed some specimens under the MS. 
name insignts. 

Arphia arcta Scudder. — Trout Spring, April 27 (Martin Cockerell). 

Arphia teporata Scudder. — Northern New Mexico, Aug., Sept.' (Car- 
penter); Las Vegas, April 12, ** its first appearance in 1901 " (Cock- 
erell); Las Cruces, May 9, in alfalfa fields, Sept. (Townsend); Little 
Mt., Mesilla Park, July i (Morse). They make a rattling or crack- 
ling noise as they fly; the color of the thorax, tegmina, etc., exactly 
matches the soil of this vicinity — Las Vegas — so that when they 
settle in a rut in the road they seem quite to disappear (Cockerell). 

Chortophaga viridifasciata (De Geer). — Northern New Mexico, 
Aug., Sept. (Carpenter); Las Vegas, April 13, in a marshy alkaline 
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grassy spot, where the grass is white with a saline deposit (Cockerell) ; 
Mesilla (Cockerell, in Morse's coll.). 

A colored figure will be found in the 1862 edition of Harris's Ins. 
inj. veg., pi. 3, fig. 2; and details are shown in Psyche, vii, pi. 2, fig. 
18, and Saussure's Prodr. Oed., pi., figs. 7, 12. 

Encaptolaphus cos talis (Scudder). — Given doubtfully by Townsend 
(Ins. life, vi, 31) as from Las Cruces, May 8-12, in alfalfa. Probably 
the next species. 

Encaptolophus parvus Scudder. — Near Las Vegas, in stomach of 
herring gull, the species somewhat doubtful (Cockerell) ; Las Vegas, 
Oct. 3 (John McNary), Oct. 5 (Cockerell); White Mts., Aug. 9 (Towns- 
end); Gilmore's Ranch, Eagle Creek, White Mts., 7000', Aug. 10-16 
(Wooton, in Morse's Coll.); Mescalero Reservation, Oct. (Cockerell); 
Las Cruces, July 8 (Cockerell, Townsend) ; Mesilla, in alfalfa field, June 
27-30 (Morse); Mesilla, Oct. 24, 18 (Cockerell, in Morse's coll.). 

Camnula pellucida (Scudder). — Aqua Fria Park, Colfax Co., 8800', 
Aug. (E.Atkins); ridge between Sapello and upper Pecos River, c. 
11,000', Aug. (Cockerell); Beulah, July 25, Aug. 13 (Cockerell); 
Mountains above Beulah, Aug. 9 (Cockerell) ; La Trementina, Aug. 3 
(Alice Blake); Johnson's Basin, June 22 (Townsend); Valencia Co., 
at continental divide, Aug. 2 (Townsend). 

For figures see Glover's Illustrations, pi. 12, ^g, 20; Lugger's Orth. 
Minn., figs. 87, %%\ Report U. S. ent. comm., ii, fig. 10; and for 
details. Psyche, viii, pi. 2, fig. 20. 

Hippiscus pantherinm Scudder. — Five miles east of Tularosa, July 
3 (Wooton, in Morse's coll.); Mesilla, sand hills (Morse). 

Hippiscus haldemanii (Scudder). — Credited to New Mexico by 
Thomas, but perhaps by mistake for another species. 

Figured in Glover's Illustrations, pi. 18, fig. 14. 

Hippiscus saussurei Scudder. — Credited to New Mexico by Thomas, 
but perhaps by mistake for another species. 

Hippiscus coralUpcs (Haldeman), — Each side of the Raton Mts. 
(Thomas); La Trementina, July 6, 10, 16, 18, Sept. 20 (Alice Blake); 
Albuquerque (Bruner); Las Cruces (Townsend); Silver City (Bruner). 

Figured in Stansbury's Utah, pi. 10, fig. 2. 

Hippiscus zapotecus (Saussure). — Taos and Albuquerque (Bruner); 
Johnson's Basin, June 23 (Townsend); Jornada del Muerto, north of 
Las Cruces (Townsend); Silver City (Bruner). 
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Hippiscus conspicuus Scudder. — Silver City (Bruner). 

Hippiscus pardalinus (Saussure). — Las Vegas, April 23, very abund- 
ant in open grassy places (Cockerell); credited to New Mexico by 
Saussure. It is remarkable that this species, so abundant at Las Vegas, 
should not have been seen elsewhere. 

Hippiscus kprosus (Saussure). — Credited to New Mexico by Saus- 
sure. 

Hippiscus paradoxus (Thomas). — Tao^ Valley, May 30 (Bruner) ; 
Las Vegas, July 4 (Louisa Reed). 

Hippiscus pumilus Scudder. — Taos Valley (Bruner). 

Hippiscus negUctus (Thomas) — Northeastern New Mexico (Thomas). 

Figured in Rep. Wheeler's Survey, v, pi. 44, fig. 3; and Proc. Dav. 
acad., i, pi. 36, fig. 6. 

Hippiscus mantanus (Thomas). — Taos Valley (Bruner). 

Figured in Glover's Illustrations, pi. 12, fig. 12. 

Leprus wheeleri (Thomas). — Credited to New Mexico by Saussure; 
Raton, Sept. (W. P. Cockereil); La Cueva, Organ Mts., c. 5300', 
Aug. 30 (Townsend); Dripping Springs, Organ Mts. (Cockerell); 
Grant Co. (W. J. Howard, fide Townsend). It frequents rocky places, 
and when at rest accords remarkably well in color and markings with 
the surroundings. 

Figured in Rep. Wheeler's Survey, v, pi. 44, fig. i. 

Tropidolophus formosus (Say). — Raton, Sept. (W. P. Cockerell); 
Pecos River — Tex. or N. Mex. (Pope); Grant Co. (W. J. Howard, 
fide Townsend); Mesilla Park, July i, Sept. 21, Oct. 21 (Morse, 
Cockerell); Mesilla, Oct. 14 (Cockerell). In the Mesilla Valley it 
was found to occur on the sand hills, in the Pluchea region. 

Figured in Say's Amer. ent., iii, pi. 34; in Glover's Illustrations, 
pi. 9, ^%, 5 ; and in Thomas's Syn. Acrid., pi., fig. i. 

Dissosteira Carolina (Linn^. — Credited to New Mexico by Thomas 
and Scudder; Raton, Sept. (W. P. Cockerell); Gallup, Sept. 16, 17 
(Larkin); Las Vegas Hot Springs, Sept. 12 (Cockerell); La Tremen- 
lina, July 10 (Alice Blake); Santa Fe (Cockerell); Las Vegas, Oct. 
13 (Cockerell); South Fork of Eagle Creek, White Mts., c. 8000', 
Aug. 13 (Townsend); Rio Ruidoso, White Mts., c. 6500', July 19, 
Aug. 9 (Townsend); Mescalero agency, 6300', July 27 (Wooton, in 
Morse's coll.); Grant Co. (W. J. Howard, fide Townsend). Very 
abundant where it occurs. In flight it has a curiously close resem- 
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blance to Euvanessa antiapa. At rest, its colors accord do closely 
with the soil that it becomes almost invisible. 

Often figured; among others, see Harris'^ Ins. inj. veg., ed. 1862, 
P^- 3> fig- Z\ Glover's Illustrations, pi. 5, fig. 3; and Lugger's Orth. 
Minn., fig. 95. 

Dissosteira longipennis (Thomas). — Plains of northern New Mexico, 
eastern slope, Oct. 13 (Carpenter); northeastern New Mexico (Bruner); 
La Trementina, July 12 (Alice Blake); Las Vegas, Oct. 13 (Cock- 
erell); Rio Ruidoso, White Mts., July 30 (Townsend). Last year 
(1900) this insect invaded the town of Las Vegas in great numbers, 
and crushed specimens were everywhere seen on the sidewalks. 

Figured in Glover's Illustrations, pi. 13, fig. 4; and in Bull. 28 div. 
ent. U. S. dep. agric, figs. 19, 20 

Spharagemon bolli Scudder. — Las Vegas Hot Springs, Sept. 12 
(Cockerell); Chaves, Aug. 6 — the species queried (Townsend); Rio 
Ruidoso, White Mts., c. 6500', Aug. 9 (Townsend). 

Figured in Lugger's Orth. Minn., fig. 98; the details in Psyche, 
viii, pi. 2, fig. 26. 

Spharagemon cristatum Scudder. — La Trementina, Aug. 3 (Alice 
Blake); Mesilla, in alfalfa field, June 29 (Morse). 

Spharagemon inomatum Morse. — Hot. Springs, 7000' (Bruner t. 
Morse). 

This species (and indeed all the others mentioned in the paper in 
which it was described. Psyche, vii, 287-299) was carelessly omitted 
from my Index to described Orthoptera. 

LacHsta pellepidus Saussure (pi. 3, fig. i).— Organ Mts., Aug. 30 
(Townsend); Organ Mts., 5100', Sept. 28 (Cockerell); Fillmore 
Gallon, Organ Mts., c. 5700', Sept. i (Townsend). 

New to the United States; the specimens do not completely agree 
with Saussure's description and may be distinct and in that case 
undescribed. 

The generic name should perhaps be changed. Schiodte gave the 
name Lactistes to a genus of Hemiptera in 1848. 

Deroimema laticinctum Scudder. — La Cueva, Organ Mts., c 5300', 
Aug. 3 1 (Townsend) ; Las Cruces (Cockerell, Townsend) ; Mesa east 
of Las Cruces, c. 4000', Sept. 10 (Carl H. Townsend); Mesilla, in 
river bed and on sand hills, June 30 (Morse); Mesilla Park, on mesa, 
June 30 (Morse). It especially frequents open ground. 
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Derotmema cupidiruum Scudder. — Northern New Mexico, Aug., 
Sept. (Carpenter). 

Derotmema haydeni LThomas). — Raton, Aug. 27 (Cockerell); 
Raton, Sept. (W. P. Cockerell); Rociada, Aug. 20 (Cockerell); Las 
Vegas, Aug. 8, Oct. 5 (Cockerell); Oct. 4 (John McNary) ; South fork 
of Eagle Creek, White Mts., c. 8000', Aug. 19 (Townsend); Mesilla 
Park, common (Cockerell). 

As is well known, there are two forms, one with red, the other with 
yellow wings; the former seems to be much the more common in New 
Mexico, as everywhere, and may be regarded as the type; the yellow 
winged form may bear the varietal nzraeflavum Scudder. 

Figured in Glover*s Illustrations, pi. 15, fig. 4. 

Mestobregma asperum (Scudder). — Plains of northern New Mexico, 
eastern slope, Oct. 14-31 (Carpenter); Raton, Aug. 27 (Cockerell); 
Las Vegas, Oct. 26 (Cockerell); Las Vegas Hot Springs, Sept. 12 
(Cockerell); La Trementina, Oct. 3 (Miss Alice Blake); Gilmore's 
Ranch, Eagle Creek, White Mts., 7000', Aug. 10-16 (Wooton, in 
Morse's coll.); two miles west of Dooling's Mill, Ruidoso Creek, 
White Mts., 6500', Aug. 20 (Wooton, in Morse's coll.); Mescalero 
Reservation, Oct. 3 (Cockerell); Silver City (Bruner). Psinidia 
{Irachyrachis) nuxicana Sauss. is prohably a synonym. 

Mestobregma coronatum (Scudder) — Northern New Mexico, Aug., 
Sept. (Carpenter). 

Conozoa acuminata Scudder, sp. nov. (PI. 2, fig. 4). — Ferrugineo- 
fuscous. Head more or less infuscated above, the vertex but little 
elevated, well rounded and feebly corrugated transversely, the fastigium 
rather deeply sulcate with parallel sides, converging on anterior half, 
nearly twice as long as broad, posteriorly with a slight median carina; 
frontal costa sulcate, narrow, subequal; lateral foveolae minute, trigo- 
nal; antennae (<^) shorter than hind femora, fuscous with broad pallid 
annulations. Pronotum nearly uniform ferrugineo- fuscous with only 
faint cloudy markings, the disk nearly plane and exceptionally smooth, 
having only slight obscure granulations, the median carina slight and 
nearly uniform throughout, though really more prominent on the pro- 
zona, but at the same level seen laterally, the lateral carinae forming 
sharp shoulders, the posterior process faintly obtusangulate, the lower 
margin of the lateral lobes furnished posteriorly with a depending, 
slightly produced, rectangulate dentation. Tegmina griseous, broadly 
infuscated along costal margin, but twice interrupted with cinerous 
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after the fashion of Conozoa, the middle field mostly pellucid in distal 
half; wings with the proximal half pale citron^ beyond mottled, fiisco- 
infumate, with a subcostal taenia running half way to the base and a 
large semi-pellucid subapical area. Hind femora fusco - testaceous, 
twice obliquely fasciate with fuscous in the middle area; hind tibiae 
red, pale luteous basally. 

Length of body, 17 mm.; antennae, 9 mm.; tegmina, 19.5 mm.; hind 
femora, 10 mm. 

I cT . Mesilla, June 27, A. P. Morse. 

Conozoa corrugata Scudder, sp. nov. — Dark ferrugineo-testaceous. 
Head impure testaceous, more or less infuscated above and with small 
fuscous blotches; vertex well elevated, strongly rounded, laterally 
transversely corrugate; fastigium subpyriform with elevated margins, 
but little longer than broad, open to the deeply sulcate frontal costa, 
which is narrow, particularly between the antennae, but distinctly en- 
larged at the ocellus; lateral foveolse very distinct with high walls but 
open behind, trigonal, a trifle elongate; antennae (?) much shorter 
than the hind femora, ferruginous, apically infiiscate and in the middle 
half annulate with fuscous. Pronotum short, mesially constricted, 
almost uniformly ferrugineo-testaceous, the disk rather heavily corru- 
gate, with a distinct small scutellum on the posterior half of the pro- 
zona, the median carina subequal, a little elevated, the lateral carinae 
rather obscure, rounded, the posterior process rectangulate, the inferior 
margin of the lateral lobes a little oblique and terminating posteriorly 
in a subacutangulate process. Tegmina rather broader than usual in 
the genus, the basal portion of the costal half with two conspicuous 
blackish fuscous patches, each followed distally by a pallid cinereous 
patch, the rest of the tegmina flecked rather minutely with fuscous but 
beyond the outer cinereous patch mostly subpellucid ; wings pale citron 
in the proximal half, followed by a blackish fuscous band about as 
broad as the metazona, but narrower in the middle, and in the costal 
area sending a rather short taenia baseward; beyond, the wing is pel- 
lucid, though the costal margin is blackish fuscous and the veins in the 
apical area are often blotched with fuscous. Hind femora brownish 
testaceous, obscurely clouded with fuscous, with a pregenicular pallid 
annulus, most distinct on inner side; hind tibiae very pale obscure glau- 
couSy infuscated basally, and a little apically, the spines black-tipped. 

Length of body, 29 mm.; antennae, c. 10.5 mm.; tegmina, 26 mm.; 
hind femora, 14 mm. « 

I 9. Fillmore Canon, Organ Mts., Aug. 27 (Cockerell). 

[Proc. D. a. S., Vol. IX.] 5 | March 24, 1902.] 
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Canozoa melieola Scudder, sp. nov. (PI. 2, fig. 2). — Cinereo-testa- 
ceous, marked with fuscous. Head with all below a line from lower 
margin of eyes to base of frontal costa pale clear luteous, above it dull 
testaceous with a fuscous stripe behind the eyes heavily margined above, 
with luteous; vertex well elevated, smooth, with a transverse sulcus 
between the eyes, the fastigium in front of it nearly twice as long as 
broad with sharp and rather high walls, parallel behind, converging in 
front and continuous with the margins of the narrow, deeply sulcate 
frontal costa, which gradually broadens below the ocellus; lateral fove- 
olse small, distinct, trigonal; antennae a little shorter than the hind 
femora, pale testaceous and fusco-annulate in basal third or more, be- 
coming wholly dark fuscous beyond. Pronotum very short and strongly 
constricted mesially, luteous but heavily marked with ferrugineo- fus- 
cous in a quadrate patch in the middle of the lateral lobes in front, 
and a stripe following the postocular stripe of the head, broken by a 
narrow luteous stripe following the course of the lateral carinae, besides 
which most of the disk of the metazona is dark ; the disk is nearly 
smooth, but there is a distinct small scutellum on the posterior half of 
the prozona; the median carina is elevated on the front half of the 
prozona, nearly obliterated between the sulci (in the scutellum) and 
feeble on the metazona; lateral carinas marked in color and hardly 
otherwise; lower margin of lateral lobes oblique, meeting the posterior 
margin in a slightly acute, rounded angle. Tegmina testaceous in 
basal half, pellucid in apical half, with two rather heavy fuscous patches 
nearly crossing the tegmina in basal half, and two or three similar but 
exceedingly faint patches in apical half; wings bright citron in basal 
half, followed by a very unequal curving fuscous band, at its broadest 
equalling the length of the pronotum, beyond which the wings are 
pellucid but for the infuscation of the veins and of the costal margin 
and sometimes a few apical fuscous flecks. Hind femora cinereo-tes- 
taceous with an oblique mesial fuscous stripe; hind tibiae luteous with 
black -tipped spines. 

Length of body, 16.5 mm.; antennae, 10.5 mm.; tegmina, 19 mm.; 
hind femora, 1 2 mm. 

2 cf • La Cueva, Organ Mts., c. 5300', Sept. 23 (Townsend). Sub- 
sequently sent from La Trementina, Aug. 3, by Miss Alice Blake. 

Conozoa piciurata Scudder, sp. nov. — Fuscous, marked with pale 
cinereous. Head colored much as in C melieola^ but darker above 
behind the fastigium; vertex well elevated, somewhat corrugated trans- 
versely behind; fastigium not much longer than broad with elevated 
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walls which converge abruptly in front but leave the fastigium open to 
the irregularly sulcate frontal costa, which is narrow, contracted just 
above the ocellus and hardly widens below ; lateral foveolae moderate, 
distinct, trigonal; antennae (d^) slightly longer than the hind femora, 
pale testaceous in proximal third, dark fuscous beyond. Pronotum 
rather short, somewhat constricted mesially, variable in color, at ex- 
treme dark fuscous, with the lower half of the lateral lobes, the lateral 
carinas in a broad band broadening anteriorly, and the margin of the 
posterior process clay brown, the disk lightly corrugate and equally on 
prozona and metazona, the prozona with a slight scutellum posteriorly; 
median carina rather high, subequal, the pronotal portion independ- 
ently rounded above; lateral carinae present only as rounded shoulders 
on the metazona; lateral lobes with a rounded angulation behind, the 
lower margin sinuous. Tegmina fuscous in basal half with two large 
blackish fuscous patches anteriorly, each followed by a cinereous patch, 
the outer half or less pellucid, heavily flecked anteriorly with fuscous; 
wings citron in basal half, followed by an arcuate fuscous band, at its 
narrowest as broad as the metazona, more or less mottled in anterior, 
half, sending a humeral taenia nearly half way to the base, beyond pel- 
lucid with fuscous veins, the extreme tip and costal margin fuscous. 
Hind femora fuscous on inner side with pregenicular pallid annulus, 
pale cinereo testaceous outside, bifasciate obliquely with fuscous especi- 
ally above; hind tibiae pale glaucous with a fuscous base and faint 
pale postgenicular annulus, the spines black-tipped, the tarsi testaceous. 

Length of body, 18.5 mm.; antennae, 13 mm.; tegmina, 23 mm.; 
hind femora, 12 mm. 

2 c?. Fillmore Cafton, Organ Mts., c. 5700', Sept. i (Townsend); 
La Cueva, Organ Mis., c. 5300', Sept. 3 (Townsend). 

Trimerotropis texana (Bruner). — Las Cruces, May 19, Sept. 2, rather 
common (Townsend); Las Cruces, July 8 (Cockerell); Mesa east of 
Las Cruces, c. 4000', Sept. 10 (Townsend); Mesilla and Mesilla Park, 
June 27, 30 (Morse); Mesilla Park, July 17 (Cockerell). 

Trimerotropis cincta (Thomas). — Originally described by Thomas 
from New Mexico only ; no others have been quoted from any partic- 
ular part of the Territory. 

Figured in Glover's Illustrations, pi. 12, fig. 13. 

Trimerotropis Juliana Scudder. — Santa Fe, July (Cockerell). 

Trimerotropis 4ceruleipes Scudder. — Las Vegas Hot Springs, Sept. 
1 2 (Cockerell). A single specimen appears to belong to this Pacific 



Digitized by 



GoogI( 



36 DAVENPORT ACADEMY OF SCIENCES. 

coast species, although the transverse fuscous band is exceptionally 
deep in color. 

Trimeroiropis tessellata McNeill. — Rio Ruidoso, White Mts., c. 
6700', July 29; c. 6500', Aug. I (Townsend). 

Trimeroiropis cyanea Scudder, sp. nov. (PI. 2, fig. 3). — Griseous, 
flecked with fuscous. Head plumbeo- testaceous, heavily flecked with 
fuscous, above much infuscated; vertex nearly smooth, the fastigium 
nearly twice as long as broad, with or without a slight median carina; 
frontal costa narrow, subequal, punctate and plane above, at and 
below the ocellus sulcate with heavy margins; antennae (d^) slightly 
shorter than hind femora, fuscous, annulate with dull ferruginous. 
Pronotum normal, the metazona not greatly expanded, the disk deli- 
cately granulate, the process rectangulate, the median carina moderate 
and nearly uniform, highest on the anterior lobe of the prozona, and 
on each lobe independently rounded, the lateral carinae rather pro- 
nounced throughout, the lower posterior angle of the lateral lobes well 
rounded. Tegmina rather broad, the space between the ulnar forks 
rather narrow but with two rows of cells, the whole dark testaceous, 
heavily flecked with fuscous, except just beyond median and pre- 
median fuscous patches, crossing or almost crossing the tegmina; 
wings moderately broad, blue on the basal half, sometimes tinged with 
green, followed by a broad arcuate fuscous band, half as broad in the 
middle as where it first strikes the margin, which it follows half way 
to the anal angle; a stout taenia is emitted in the humeral area, run- 
ning half way to the base; the costal area beyond is fuscous to the 
apex, which also is heavily infuscated and the hyaline area before it is 
sometimes reduced to slight dimensions, but is usually nearly as broad 
as the median band and is crossed by fuscous veins. Hind femora 
brownish testaceous, normally twice feebly fasciate with fuscous, the 
inner surface black, twice crossed in apical half by light bands; hind 
tibiae bright blue with an obscure postgenicular pallid annulus follow- 
ing a fuscous base; tarsi pallid. 

Length of body, 22 mm.; antennae, 11 mm.; tegmina, 24 mm.; 
hind femora, 12 mm. 

3 (?. South fork of Eagle Creek, White Mts., c. 8000' (Town- 
send) ; Dripping Spring, Organ Mts. (Cockerell) ; Fillmore Caiion, 
Organ Mts., c. 5700' (Townsend). In the Organ Mts. it occurs in 
company with Leprus wheeieri, which also has blue wings. 

Trimeroiropis monticola Saussure. — Credited to New Mexico by 
Saussure. 
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Trimerotropis bruneri McNeill. — La Cueva, Organ Mts., c. 5300', 
Aug. 30 (Townsend). Hadrotettix gracilis Bruner is a synonym. 
Trimerotropis fascicula McNeill. — Silver City (Bruner, t. McNeill). 

Trimerotropis alliciens Scudder, sp. no v. (PI. 2, fig. 1). — Arenace- 
ous, marked with dull fuscous. Head more or less hoary excepting 
above; vertex smooth with a faint median carina which extends 
through the fastigium and is sometimes confined to it, the latter hardly 
half as long again as broad; frontal costa narrow, contracted at apex 
and below the ocellus, sulcate throughout excepting at apex ; antennae 
(c?) as long as the hind femora, fusco-ferruginous, lighter at base. 
Pronotum with a slight ferruginous tinge, nearly uniform in color, but 
somewhat hoary on the lateral lobes, the metazona somewhat expanded 
and slightly tumid, the disk delicately rugulose and punctate, the pro- 
cess rectangulate or faintly obtusangulate, its tip rounded; median 
carina moderate and roundly bilobed on the prozona, slight on the 
metazona; lateral carinae pronounced throughout, the lower margin 
with an obtusangulate tooth posteriorly. Tegmina moderately broad, 
the space between the ulnar forks moderately broad with two or more 
rows of cells, the proximal two-thirds or less arenaceous but infuscated 
at base, crossed by three subequidistant fuscous patches, the outer and 
sometimes the central more or less broken, the distal third hyaline 
flecked feebly with fuscous; wings moderately broad, citron on basal 
half, crossed beyond by an arcuate fuscous band broader than the 
metazona, with a coarse humeral taenia running a third of the way to 
the base, the costal margin beyond its summit bluish fuliginous, the 
apex hyaline with fuscous veins and sometimes a slight fuscous patch. 
Hind femora cinereous or cinereo- testaceous twice more or less dis- 
tinctly banded with fuscous, within black crossed beyond the middle 
by two flavous bands; hind tibiae red. 

Length of body, 25 mm.; antennae, 12 mm.; tegmina, 26 mm.; 
hind femora, 12 mm. 

2 c?. La Cueva, Organ Mts., c. 5300', Aug. 31 (Townsend). 

Trimerotropis modesta Bruner. — Little Round Mt., 9 miles east of 
Tularosa, 5000', Aug. 24 (Wooton, in Morse's coll.); Silver City 
(Bruner). 

Trimerotropis citrina Scudder. — Tularosa (Cockerell) ; Las Cruces 
(Cockerell); Mesilla, in river bed, June 27, 28 (Morse). 

Trimerotropis laticincta Saussure. — Credited to New Mexico by 
McNeill; Las Vegas, Oct. 3 (M. D. Cockerell); South fork of Eagle 



Digitized by 



GoogI( 



38 DAVENPORT ACADEMY OF SCIENCES. 

Creek, White Mts., c. 8000' (Townsend); Mescalero Reservation, Oct. 
3 (Cockerell); Silver City (Bruner). 

Mr. Cockerell took a pair in coitu at East Las Vegas, Oct. 19, and 
noted the following sexual differences: — 

Male: Hind femora with only one light band on inner face; black 
band of wings very large, its inner edge straight or nearly so. 

Female: Hind femora with two light bands on inner face; black 
band of wings not so broad, its inner edge strongly concave. 

The species seems more particularly to affect the ranker vegetation 
in (not always) relatively low spots. 

Trimeroiropis melanoptera McNeill. — Silver City (Bruner, t. Mc- 
Neill.) 

Trimerotropis vinculata Scudder. — Credited to New Mexico by 
Bruner; Raton, Aug. 27 (Cockerell); Gallup, Sept. :6, 17 (R. R. 
Larkin); Santa Fd, 7000' (Cockerell); Las Vegas, Oct. 13, 26 (Cock- 
erell); La Trementina, July 10, Aug. 3, Sept. 16, Oct. 3 (Alice Blake); 
Mescalero Reservation (Cockerell); Northern end of Organ Mts., in 
coitu, Nov. 26 (Townsend); La Cueva, Organ Mts., c. 3000', Aug 10 
(Townsend); Las Cruces (Townsend); Mesilla, in river bed, and 
Mesilla Park, June 27, 30, July i (Morse); Silver City (Bruner). 

This species is found where (as compared with the haunts of T. 
laticincta) the land is higher and dryer, and the vegetation more 
scanty. 

Figured in Rep. U. S. ent. comm., ii, pi. 17, fig. 11. 

Trimerotropis obscura Scudder. — Northern New Mexico, Aug., 
Sept. (Carpenter). Trim, fallax Sauss. is a synonym of this. 

Trimerotropis nubila McNeill. — Hot Springs, 7000' (Bruner, t. 
McNeill); Rio Ruidoso, White Mts., c. 6500', Aug. 30 (Townsend). 

Circotettix sparsus (Thomas). — Originally described from New 
Mexico. Not since recognized. 

Figured in Rep. Wheeler's Surv., v, pi. 45, fig. 6. 

Circotettix undulatus (Thomas). — Aqua Fria Park, Colfax Co. 
8800', Aug. (E. Atkins); top of range between Sapello and upper 
Pecos River, 11,000' (Cockerell); Dailey Cafion, c. 8100', Aug. 10 
(Cockerell); South fork of Eagle Creek, White Mts., c. 8000', Aug. 
10 (Townsend). 

Figured in Glover's Illustrations, pi. 12, fig. 15; the wing in Saus- 
sure's Add. prodr. Oed., pi., fig. 6. 
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Hddrotettix trifasciatus (Say). — Credited to New Mexico by 
Thomas and Saussure; Northern New Mexico (Carpenter). 

Figured in Say's Amer. ent., iii, pi. 34; and in Glover's Illustra- 
tions, pi. 9, fig. 6. 

Heliastus aridus (Bruner). — Albuquerque (Bruner); Las Cruces, May 
18 (Townsend); Mesa east of Las Cruces, c. 4000', Sept. 10 (Towns - 
end); Mesilla, on sand hills, and Mesilla Park on gravelly mesas, 
June 27, July i (Morse). • 

Figured in Proc. U. S. nat. mus., xii, pi. i, figs. 2, 3. 

Brachysiola magna (Girard). — Northern New Mexico, Aug., Sept. 
(Carpenter) ; Plains of northern New Mexico, eastern slope, Oct. 1 4-3 1 
(Carpenter); Santa F^ (Thomas); Ruidoso Creek, White Mts., near 
Dooling's Mill, Aug. 20 (Wooton, in Morse's coll.); Rio Ruidoso, 
White Mts., c. 6800', Aug. 5 (A. C. Tyson); San Augustin ranch, 
Organ Mts., 5000', Aug. 30 (Wooton, in Morse's coll.); West side of 
Organ Mts. — Riley's ranch or La Cueva — 5000', Sept. 4 (Wooton, 
in Morse's coll.). Mrs. Cockerell found it common at Raton. It 
frequents open, rocky ground. 

For figures, see Marcy's Red River, pi. 15, figs. 1-4; Glover's Illus- 
trations, pi. 7, fig. 11; Rep. U. S. ent. comm., i, fig. 8; and Standard 
nat. hist., ii, fig. 270. 

Brachystola virescens (Charpentier). — Credited to New Mexico by 
Bniner. 

Figured by Charpentier in his Orth. descr., pi. 51 ; and in Glover's 
Illustrations, pi. 9, fig. 3. 

Haldemanella verruculata (Uhler). — La Cueva, Organ Mts., c. 
5300', Aug. 31 (Townsend); Las Cruces (Townsend) ; Pecos River, — 
Tex. or New Mex. (Pope). 

Figured in Glover's Illustrations, pi. 6, fig. 25. 

ACRIDIINiE. 

T(tniopoda pecHcornis Stil. — Grant Co. (W. J. Howard, fide Towns- 
end). 

Paropomala virgaia Scudder. — Mesilla on bunch grass, on road 
toward Las Cruces and at sand hills, June 29 (Morse). 

Clemaiodes larrea Scudder. — On Larrea at Mesilla Park, May 22 
(Cockerell). 

Schistocerca zapoteca Scudder. — Las Vegas (Cockerell). New to 
the United States. 

Schistocerca vaga (Scudder). — Mesilla, Oct. 18 (Cockerell). 
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Schistocerca aluiacea (Harris). — Las Cruces, Aug. 19 (Townsend); 
Mesilla, on road toward Las Cruces, June 30 (Morse). 

Often figured; see among others Glgver's Illustrations, pi. 8, fig. 
13, pi. 10, ^g. 13; and Lugger's Orth. Minn., fig. 104; and for 
details. Psyche, viii, pi. 7, fig. 32. 

Schistocerca obscura (Fabricius). — White Sands, 30 miles south of 
Tularosa, 3600', Aug. 25 (Wooton, in Morse's coll.); La Cueva, 
Organ Mts., c. 5300', in coitu Sept. 3 (To^^nsend). 

Figured in Glover's Illustrations, pi. 5, fig. 12; and in Ent. news, 
iv, 48, ^g, b. 

Schistocerca albolineata (Thomas). — Las Cruces, Aug. 19 (Bruner); 
Mesilla, on road toward Las Cruces, June 30 (Morse). 

Figured in Rep. Wheeler's Surv., v, pi. 43, fig. i. 

Schistocerca venusta Scudder. — It has never been reported from 
New Mexico, but is sure to occur there as it has been found in Texas, 
Arizona, and Utah. 

Shistocerca shoshone (Thomas). — Pecos River — Tex. or N. Mex. 
(Pope); Chaves, Aug. 6 (Townsend); Las Cruces, on mesquite, which 
it often defoliates, early in July, Oct. 24 (Townsend); Las Cruces 
(Cockerell) ; Mesilla, on road toward Las Cruces, June 30 (Morse) ; 
Mesilla, July 4 (Cockerell). 

Figured in Glover's Illustrations, pi. 15, fig. 3; and in Rep. Wheel- 
er's Surv., V, pi. 43»fiR- 2. 

Conalccea neomexicana Scudder. — Silver City (Bruner). 

Genitalia figured in Scudder's Rev. Mel., pi. 2, fig. 9. 

Campylacantha vivax (Scudder). — Plains of northern New Mexico, 
eastern slope, Oct. 14-31 (Carpenter); La Trementina, Oct. 4 (Miss 
AUce Blake). 

Genitalia figured in Scudder's Rev. Mel., pi. 4, fig. 6. 

Campylacantha vegana Scudder and Cockerell, sp. nov. — Allied to 
C vivcLx Scudd. , from which it differs as follows : 

vegana, vivctx. 



Color: Lively sea green, the light 
markings pure white. 

Longitudinal stripe on top of head 
dark green, bordered broadly 
on each side with greenish 
yellow. 



yellowish green with brownish 
markings, the stripes of pro- 
notum yellowish. 

browiL 
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narrowed behind head, 
lanceolate. 

yellow, obscurely bifasciate with 
brown. 



reddish. 



extending to tip. 



straight, the lower margin straight. 



Antenna light vermillion, the first light brown. 

two joints white. 
Pronotum as broad as head. 
Tegmina very obtuse, broad. 
Hind femora green, vittulate with 

white, and with a white stripe 

on lower outer margin, above 

which is a yellow and then a 

blue one. 
Spines of the hind Hbice white with 

black tips. 
Median sulcus of supraanal plate of 

c? extending only one-half its 

length. 

Male r/rr/ decurved, the lower mar- 
gin arcuate. 

3 c? , 7 ? . It is slightly smaller than C, vivax and was taken at Las 
Vegas, Oct. 5, at an open grassy place by W. P. Cockerell, Ada Springer, 
and T. D. A. Cockerell. It is a very lively grasshopper. 

Hesperotettix viridis (Thomas). — La Trementina, July 8,16 (Miss 
Alice Blake) ; Chaves, Sept. 6 (Townsend) ; Mesilla Valley, quite com- 
mon on Bigelovia heterophylla, var. wrightii; colored like its food 
plant, which it never leaves for cultivated fields (Cockerell). 

Figured rudely by Glover in his Illustrations, pi. 11, fig. 3; for 
genitalia, see Scudder's Rev. Mel., pi. 4, fig. 8. 

Hesperotettix pacificus Bruner. — Eagle Creek, White Mts. (Wooton, 
in Morse's coll.). 

Genitalia figured in Scudder's Rev. Mel., pi. 5, fig. i. 

Hesperotettix pratensis Scudder. — Pecos River, — Tex. or N. Mex. 
(Pope). 

Genitalia figured in Scudder's Rev. Mel., pi. 5, fig. 3. 

Hesperotettix speciosus (Scudder). — Reported from New Mexico by 
Bruner; Pecos River, — Tex. or N. Mex. (Pope). 

Figured in Glover's Illustrations, pi. 11, ^%. i; genitalia in Scud- 
der's Rev. Mel., pi. 5, fig. 4. 

jEoloplus elegans Scudder. — Las Cruces, Aug. 8 (Cockerell); 
Mesilla Park and road to Las Cruces, June 27, 30, July 2 (Morse); 
Mesilla Park, July 8, on Atriplex canescens, in coitu; the pair are very 

[Proc. D. a. S., Vol. IX.] 6 [March 27, 190a.] 
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different in coloration, the 9 being nearly uniform green, the c? 
rather heavily marked with fuscous, after the style of ^. regalts. 

The tegmina are by no means always immaculate, as in the single 
type. 

Colored like food plant which it never leaves for the cultivated field 
(Cockerell). It is extremely abundant on the AtripUx at Mesilla 
Park. 

Genitalia figured in Scudder's Rev. Mel., pi. 5, fig. 6. 

/Eolopius regaiis {lyodge). — Pecos River, — Tex. orN. Mex. (Pope). 
Genitalia figured in Scudder's Rev. Mel., pi. 5, fig. 7. 

/Eoloplus crassus Scudder, sp. nov. — Robust. Head flavo-testa- 
ous or olivaceous above, with a broad greenish blue stripe, sometimes 
accentuated with fuscous, broadening posteriorly, and a postocular 
fuscous band; frontal costa subequal, but slightly narrowest above, 
about as broad as the interspace between the eyes, plane; antennae 
dull ferruginous, apically infuscated. Pronotum obtusely angulate be- 
hind, the angle rounded, truncate in front, the median carina feeble on 
the prozona, obsolescent between the sulci, distinct on the metazona, the 
lateral carinse forming rounded shoulders, the prozona with a transverse 
submarginal sulcus most distinct on the lateral lobes; the whole vary- 
ing from olivaceous to testaceous, more or less distinctly striped longi- 
tudinally and broadly above with darker shades, the lateral lobes darker 
on the prozona, the whole metazona generally olivaceous. Prosternal 
spine coarse, conical, very blunt. Tegmina generally extending a 
little beyond the abdomen, rather broad, tapering apically and well 
rounded at tip, brownish fuscous, with quadrate alternating testaceous 
and blackish fuscous patches along the middle; hind wings rather broad 
and scarcely so long as the tegmina, pellucid with a feint bluish tinge 
due in part at least to the color of the veins, very faintly infuscated at 
extreme tip. Hind femora olivaceous sometimes inclining to testa- 
ceous, thrice banded rather conspicuously and broadly with blackish 
fuscous; hind tibiae pale blue with a postgenicular fuscous annulus, the 
spines black but pallid at base. 

Length of body (largest specimen), 31 mm.; tegmina, 21.5 mm.; 
hind femora, 17 mm. 

4 ? . Mescalero Reservation (Cockerell) ; San Luis Potosi, Mex. 
(Palmer). 

^oloplus tumbulli (Thomas). — Reported from New Mexico by 
Bruner. 
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Figured in Glover's Illustrations, pi. ii, fig. lo; genitalia in Scud- 
der's Rev. Mel., pi. 5, fig. 10. 

yEoloplus plagosus (Scudder). — Northern New Mexico, Aug., Sept. 
(Carpenter). 

Genitalia figured in Scudder's Rev. Mel., pi. 6, fig. i. 

Podisma sHipefacta (Scudder). — Taos Peak, 13,000' (Carpenter). 

Figured in Appalachia, viii, pi. 42, figs. 6, 7; the genitalia in Scud- 
der's Rev. Mel., pi. 7, fig. 6. 

Melanoplus lakinus (Scudder). — Las Vegas, Sept. 29, Oct. 26 
(Cockerell) ; La Trementina, Sept. 9, 10, Oct. 3 (Alice Blake); Mes- 
calero, Oct. 2, on Bigelovia graveolens glabrata (Cockerell); Las 
Cruces (Cockerell); Mesilla (Cockerell, in Morse's coll.). 

Both macropterous and brachypterous forms were found ; the latter 
appears to be the predominant form here as elsewhere, and may be 
regarded as typical; the former may bear the varietal name refertus 
Scudder. 

Genitalia figured in Scudder's Rev. Mel., pi. 10, fig. 2. 

Melanoplus occidentalis (Thomas). — Ft. Wingate (U. S. nat. mus.); 
Johnson's Basin, June 22 (Townsend); Magdalena (Univ. Kans.). 

Figured in Glover's Illustrations, pi. 11, fig. 2; the genitalia in 
Scudder's Rev. Mel, pi. 10, fig. 4. 

Melanoplus cuneatus Scudder. — Silver City (U. S. nat. mus.). 

Genitalia figured in Scudder's Rev. Mel., pi. 10, fig. 5. 

Melanoplus flabellifer Scudder. — Johnson's Basin, June 22 (Towns- 
end). 

Genitalia figured in Scudder's Rev. Mel., pi. 10, fig. 6. 

Melanoplus herbaceus Bruner. — Albuquerque, Aug. (Snow); Las 
Cruces (Townsend); Mesilla Park, ovipositing in October (Cockerell); 
occurred in immense numbers on Pluchea borealis^ which it resembles 
in color and which it never leaves for cultivated fields. 

Figured in Bull. 28, div. ent. U. S. dep, agric, fig. i3ab; the geni- 
talia in Scudder's Rev. Mel., pi. 10, fig. 10. 

Melanoplus flavescens Scudder. — Mesilla and Mesilla Park, June 2 7, 
30 (Morse); Mesilla, Oct. 14 (Cockerell). 
Genitalia figured in Scudder's Rev, Mel., pi. 11, fig. i. 

Melanoplus bawditchi^aiddtr. — Belen, Aug. 7 (Townsend); Sabinal 
(Townsend) ; Chaves, Aug. 6 (Bruner) ; Las Cruces, July 8 (Cockerell). 
Genitalia figured in Scudder's Rev. Mel., pi. 11, fig. 3. 
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Melanoplus flavidus Scudder. — Las Cruces, July 8 (Cockcrell). 

Genitalia figured in Scudder's Rev. Mel., pi. ii, fig. 4. 

Melanoplus elongatus Scudder. — Las Cruces, July 8 (Cockerell); 
Mesilla and Mesilla Park, June 30 (Morse). 

Genitalia figured in Scudder's Rev. Mel., pi. 11, fig. 5. 

Melanoplus glaucipes (Scudder). — Mesilla Park, June 27 (Morse). 

Genitalia figured in Scudder's Rev. Mel. pi. 11, fig. 6. 

Melanoplus bruneri Scudder. — Beulah, July 25 (Cockerell). 

Genitalia figured in Scudder's Rev. Mel., pi. 11, ^%, 7. 

Melanoplus excelsus Scudder. — Aqua Fria Park, Colfax Co., 8800', 
Aug. (E. Atkins). This species has been found before only above 
timber in Colorado. *The specimen is somewhat slenderer than those 
found at higher altitudes. 

Figured in Appalachia, viii, pi. 42, figs. 4, 5 ; the genitalia in Scud- 
der's Rev. Mel., pi. 11, fig. 9. 

Melanoplus scitus Scudder, sp. nov. — Brownish fuscous,* marked 
with fuscous. Head plumbeo-fuscous, the vertex fiavo-testaceous, 
very broadly striped mesially with an expanding fuscous band and 
followed behind the eyes with piceous; vertex rather tumid and 
raised well above the level of the pronotum; interspace between the 
eyes hardly broader than first antennal joint; fastigium rather shal- 
lowly sulcate ; frontal costa about as broad as interspace between the 
eyes, subequal, reaching the clypeus, slightly sulcate at and below the 
ocellus; eyes moderately prominent, longer than the infraocular por- 
tion of the genae; antennae ferruginous, less than three-fourths as long 
as hind femora. Pronotum brownish fuscous with the front margin 
transverse, the hind margin obtusely angulate, the median carina dis- 
tinct on the metazona, hardly perceptible on the prozona, the latter 
transversely rounded and passing without carinae into the subvertical 
lateral lobes, the disk smooth, subquadrate, barely longer than the 
finely punctate metazona; lateral lobes with the upper half of the 
posterior half of the metazona marked with fuscous Prosternal spine 
slightly inclined, rather long, feebly conical; interspace between 
mesosternal lobes more than twice as long as broad, widening poster- 
iorly; metasternal lobes attingent. Tegmina surpassing the tips of the 
hind femora, rather feebly punctate with fuscous along the middle line. 
Fore and middle legs dull flavo-testaceous ; hind femora bright orange 
beneath and within, without dull flavo-testaceous thrice obliquely fas- 
ciate with fuscous; hind tibiae glaucous. Extremity of male abdomen 
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barely clavate, not recurved, the supraannal plate with a deep percur- 
rent median sulcus between high and narrow walls ; furcula consisting 
of a pair of flattened, arcuate, slightly outcurved fingers nearly reach- 
ing the middle of the supraanal plate; cerci subequal compressed 
straight but slightly incurved plates, about two and a half times as 
l<Jng as broad, apically rounded, and the apical half of the oufer face 
dimpled; subgenital plate subhaustrate, the apical margin somewhat 
elevated pyramidally but not to so great an extent as in the other 
members of the utahensis series to which it appears to belong. 

Length of body, 23 mm.; antennae, 9 mm.; tegmina, 21 mm.; hind 
femora, 13.5 mm. 

I c?. La Trementina, Aug. 23 (Miss Alice Blake). 

Melanoplus atlanis (Riley). — South fork of Eagle Creek, White 
Mts., c. 8000', Aug. 19 (Townsend); Las Cruces (Cockerell); Mesilla, 
June 20 (Morse). 

The best figures will be found in the Rep. U. S. ent. coram., i, pi. 3. 

Melanoplus spretus (Uhler). — Not a permanent inhabitant. Glover 
in 1874 credited it to New Mexico; where it breeds according to 
Dodge (Can. ent. , vii, 134). Taos in i875-i876(Gusdorf in Rep. U.S. 
ent. comm.); Taos Peak, 13,000', July 1875 (Carpenter); Rio Ariba 
Co., 1874 (Packard); Colfax Co., 1873 (Packard); Bernalillo Co., 1878 
(Packard); Santa F^ Co., 1865, 1871, 1874, 1877 (Packard); Valen- 
tia Co., 1868 (Packard). In the Rep. U. S. ent. coram., ii, 159, 
Packard says that in the year 1868 it ** seemed to have extended 
farther south than [in] any year before or since, so far as we could 
ascertain. As ex-Gov. Amy inforraed us, the farthest point south to 
which they flew was 140 miles south of Santa F^; this would carry 
the southern limits of the region periodicayy visited by this species of 
locust as far south as Ft. Craig on the Rio Grande River in Socorro 
Co. So that we may infer that occasionally, though rarely, the north- 
ern two-thirds of New Mexico, /. /., the portion lying north of the 
34th parallel, are liable to invasion from locusts breeding in the 
Arkansas and San Juan valleys of southern Colorado." 

Nothing has been seen of it during the years (since 1893) that Mr. 
Cockerell has lived in New Mexico; all reports of injury by grass- 
hoppers have proved due to resident species. 

The best figures will be found in the Rep. U. S. ent. coram., i, pi. i. 

Melanoplus aridus (Scudder). — Las Vegas Hot Springs, 7000', Sept. 
(Cockerell); Dripping Springs, Organ Mts. , Aug. (Cockerell) ; about 
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two miles from Mesilla toward Las Cruces, on herbage, June 30 (Morse); 
Mesilla, Oct. 14 (Cockerell). This species is usually found on grass in 
the Mesilla Valley; though common, it seems not to enter cultivated 
fields. 

Figured in Rep. Wheeler's Surv., v, pi. 45, figs, i, 2; the geniulia 
in Scudder's Rev. Mel., pi. 14, fig. 3. 

Melanopius giiUttei Scudder.— Beulah, Aug. ( W. P. Cockerell). Top 
of Las Vegas range, 11,000', Sept. i (W. P. Cockerell). These speci- 
mens appear to belong here, although the hind tibiae are pale reddish 
and not glaucous and the furcula of the male is not so slender as in 
the types. 

Figured in Appalachia, viii, pi. 43, figs. 1,2; the genitalia in Scud- 
der*s Rev. Mel., pi. 14, fig. 7. 

Melanopius dawsoni (Scudder). — Northern New Mexico, Aug., 
Sept. (Carpenter). 

Figured in Lugger's Orth. Minn., figs. 109, no; details in Scud- 
der's Rev. Mel., pi. i, fig. a, pi. 15, fig. 5. 

Melanopius cockerelli^cxxdAtx. — Ridge between Sapello and upper 
Pecos Rivers (Cockerell); Beulah, July 27 (Cockerell); Crew's Mesa 
above Beulah, c. 38oo', Aug. 9 (Cockerell). 

Melanopius palmeri Scudder. — Ft. Wingate (U. S. nat. mus.). Per- 
sonally collected by Dr. Shufeldt. 

Genitalia figured in Scudder's Rev. Mel., pi. 15, fig. 7. 

Melanopius altitudinum (Scudder). — Northern New Mexico, Aug., 
Sept. (Carpenter); Taos Peak, 13,000' (Carpenter); ridge between 
Sapello and upper Pecos Rivers, Aug. (Cockerell). 

Figured in Appalachia, viii, pi. 43, figs. 3, 5; the genitalia in Scud- 
der's Rev. Mel., pi. 16, fig. i. 

Melanopius neomexicanus Scudder, sp. nov. — Of rather small size, 
dark olivaceo- fuscous with black markings. Head hardly prominent, 
darker above, with an obscure broad blackish postocular stripe ; vertex 
moderately tumid, elevated slightly above the pronotum, the interspace 
between the eyes nearly twice as broad as the first antennal joint; 
fastigium considerably declivent, broadly sulcate; frontal costa about 
as broad as the interspace between the eyes, equal, plane, not reaching 
the clypeus, seriately punctate laterally; eyes slightly prominent in 
both sexes, about as long as the infraocular portion of the gense; 
antennae dull ferruginous becoming infuscated apically, in the female 
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but little more than half as long as the hind femora. Pronotum feebly 
expanding posteriorly, the lateral lobes with a blackish patch above on 
the prozona ; disk passing into the lateral lobes by a rounded shoulder, 
more distinct in the female than in the male, the median carina slight 
and equal but sometimes obsolescent between the sulci ; front margin 
faintly convex, hind margin roundly and very broadly angulate ; pro- 
zona longitudinally subquadrate, about a third longer than the feebly 
punctate metazona. Prosternal spine short, blunt, conical; interspace 
between mesosternal lobes about half as long again as broad in both 
sexes. Tegmina abbreviate, slightly shorter (cT) or longer (9) than 
the pronotum, attingent (cf) or overlapping (9 ), subacuminate (9) or 
rounded subacuminate (cf ). Fore and middle femora of male some- 
what tumid; hind femora slender, fusco-olivaceous, banded and 
streaked with fuscous, flavous on most of inner face; hind tibiae green 
with black- tipped pallid spines. Extremity of male abdomen clavate, 
a little recurved, the supraanal plate small, triangular, nearly plane, 
but with a rather broad and shallow median sulcus; furcula wanting; 
cerci erect, incurved, moderately broad at base, but immediately con- 
tracting to form a slender equal compressed round -tipped finger; sub- 
genital plate small, bluntly conical, with an obscure large apical tubercle. 

Length of body, c?, 17.5 mm.; 9 , 23 mm.; antennae, 9, 7 mm.; 
tegmina, cf, 4 mm., 9 ,5 mm.; hind femora, cf, 11. 5 mm., 9,12 mm. 

I cf , 2 9. Las Vegas, April 13 (M. D. Cockerell). 

Belongs in the borckii series. 

Malanoplus sapellanus Scudder. — Ridge between Sapello and upper 
Pecos Rivers (Cockerell). 

Melanoplus snowi Scudder. — Magdalena, July (Snow). 

Genitalia figured in Scudder's Rev. Mel., pi. 18, fig. 7. 

Melanoplus femur-rubrutn (DeGeer). — Tularosa (Cockerell) ; Little 
Round Mt., east of Tularosa (Wooton, in Morse's coll.); Las Cruces, 
July 8 (Cockerell); Mesa east of Las Cruces, c. 4000', Sept. 10 
(Townsend); Mesilla (Morse). 

The best figures will be found in the Rep. U. S. ent. comm., i, pi. 2. 

Melanoplus terminalis Scudder. — La Trementina, Oct. 3 (Miss Alice 
Blake); La Cueva, Organ Mts., c. 5300', Sept. 3 (Carl H. Townsend). 

Genitalia figured in Scudder's Rev. Mel., pi. 19, fig. 7. 

Melanoplus cinereus Scudder. — Pecos River, — Tex. or N. Mex. 
(Pope). It almost certainly occurs in New Mexico, for it has also 
been taken in Utah and Arizona. 
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Figured in Rep. U. S. ent. comm., ii, pi. 17, figs, i, 4, 5 ; the gen- 
italia in Scudder's Rev. Mel., pi. 19, fig, 9. 

Melanoplus coccineipes Scudder. — La Trementina, Aug. 3 (Miss 
Alice Blake). The specimens are unusually large and pale, and may 
prove a distinct species. 

Genitalia figured in Scudder's Rev. Mel., pi. 20, figs. 3-5. 

Melanoplus packardii ^zM'dAitx , — Santa F^, June (Cockerell). 

Figured in Rep. U. S. ent. comm., ii, pi. 17, figs. 7, 8; the genita- 
lia in Scudder's Rev. Mel., pi. 21, figs. 1-4. 

Melanoplus foedus Scudder. — Reported from New Mexico by 
Bruner but perhaps by error. 

Figured in Bull. 28, div. ent. U. S. dep. agric, fig. 9ab; the geni- 
talia in Scudder's Rev. Mel., pi. 20, fvg. 9. 

Melanoplus corpulentus Bruner. — Las Vegas, Oct. 4 (John McNary); 
Oct. 1 3 (Cockerell) ; Las Vegas Hot Springs, Sept. 1 2 (Cockerell) ; 
Eagle Creek, White Mts., 7000', Aug. 10-16 (Wooton, in Morse's 
coll.); Ruidoso, White Mts. (Wooton, in Morse's coll.); Silver City 
(Marsh, t. Bruner). 

Genitalia figured in Scudder' s Rev. Mel., pi. 20, fig. lo. 

Melanoplus bicoloratus Scudder, sp. nov. — Medium sized, dark fiis- 
cous, more or less tinged with testaceous. Head moderately promi- 
nent, fusco-testaceous, darker above with a broad black postocular 
band ; vertex gently tumid, scarcely elevated above the pronotum, the 
interspace between the eyes somewhat broader than the first joint of 
the antennae; fastigium steeply declivent, broadly and consider- 
ably sulcate; firontal costa failing to reach the clypeus, subequal but 
slightly narrowed at summit, fully as broad as the interspace between 
the eyes, plane, but depressed at the ocellus, serially punctate at the 
sides above; eyes moderate, about as long as the infraocular portion 
of the genae; antennae ferrugineo-testaceous, apicaliy infuscated, about 
three-fourths as long as the hind femora (c?). Pronotum rather stout, 
enlarging somewhat on the metazona, the lateral lobes subpiceous on 
the upper half of the prozona, the front margin tinged with testaceous; 
front margin slightly convex and faintly emarginate, hind margin dis- 
tinctly angulate ; median carina feeble on prozona, distinct on meta- 
zona; lateral carinae distinct, percurrent ; prozona quadrate, as long as 
the feebly punctate metazona. Prosternal spine moderately long, cyl- 
indrical, blunt, slightly inclined; interspace between mesostemal 
lobes (c? ) subquadrate, the metasternal lobes attingent. Tegmina sur- 
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passing considerably the hind femora, brownish fuscous, punctate with 
fuscous down the middle. Fore and middle femora a little tumid; 
hind femora stout, fusco-testaceous marked with fuscous, especially 
marked above with two blackish fuscous patches and a pregenicular 
annulus, the inner and lower face red ; hind tibiae glaucous with black- 
tipped spines. Extremity of male abdomen clavate, a little recurved, 
the supraanal plate formed of two portions, the basal subquadrate but 
much broader than long, the apical on a lower plane, triangular; fur- 
cula consisting of two minute, short, divergent fingers; cerci straight 
but strongly incurved, subequal plates, a little constricted in the mid- 
dle, the apex well rounded, ^he apical half externally sulcate and the 
whole three or four times as long as middle width; subgenital plate 
haustrate, the margin regularly rounded, of even elevation. 

Length of body, 23.5 mm.; antennae, 9.5 mm.; tegmina, 22 mm.; 
hind femora, 13 mm. 

I cf . La Cueva, Organ Mts., c. 5300', Sept. 3 (Townsend). 

Belongs in the packardii series. 

Melanoplus compactus Bruner. — La Trementina, Oct. 4 (Miss Alice 
Blake). Found in the stomach of a gull shot near bas Vegas, but was 
very likely not eaten by the gull in New Mexico; see Bull. 37, N. M. 
agric. exper. stat., p. 40. 

Genitalia figured in Scudder's Rev. Mel., pi. 2t, fig. 6. 

Melanoplus calidus Scudder. — Eagle Creek, White Mts., 7000', 
Aug. 10-16 (Wooton, in Morse's coll.); south fork of Eagle Creek, 
White Mts. (t. Cockerell). 

Melanoplus quadratus Scudder, sp. nov. — Of moderately large size. 
Head olivaceo-fuscous with a rather broad postocular fuscous stripe, 
hardly prominent, the vertex somewhat tumid especially in the male, 
slightly elevated above the pronotum, the interspace between the eyes 
a little wider, especially in the female, than the first antennal joint; 
fastigium rather steeply declivent, very shallowly sulcate, enlarging and 
well rounded anteriorly ; frontal costa broad, equal, plane, but depressed 
slightly at the ocellus, percurrent, very feebly punctate; eyes scarcely 
more prominent in the male than in the female, scarcely longer than 
the infraocular portion of the genae; antennae three- fourths as long as 
the hind femora in the male, ferruginous, apically infuscated. Prono- 
tum fuscous, more or less tinged with testaceous or olivaceous, with 
obscure paler stripes following the inner side of the lateral carinae, of 
nearly equal breadth, but slightly enlarging posteriorly in the female, 

[Proc. D. a. S., Vol. IX.J 7 (April i, 1902.] 
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the front border faintly convex, the hind border feebly angu la to- con- 
vex; median carina slight, equal, but in the male obolescent between 
the sulci; the lateral carinas ^rly distinct; prozona slightly (?) or 
distinctly (<? ) longitudinal, a third longer than the feebly granulate 
metazona. Prosternal spine long, conical, bluntly pointed, a little 
retrorse; meso- and metasternum coarsely, sparsely, and feebly punc- 
tate; interspace between mesosternal lobes twice as broad as long (cf) 
or siibquadrate ( 9 ). Tegmina fusco-testaceous, abbreviate, attingent, 
a little shorter than head and pronotum together, nearly twice as long 
as broad, both margins, but especially the costal, considerbly convex, 
the tip roundly pointed. Fore and middle femora somewhat tumid in 
the male; hind femora dark olivaceous or testaceous, lighter beneath, 
the hind tibiae red with black spines. Extremity of male abdomen a 
little clavate, a little recurved, the supraanal plate long shield-shaped, 
pointed, the sides sinuate with a rather narrow and deep median sulcus 
in basal half; furcula very slight, consisting of hardly more than a 
biangulate margin, the angles somewhat distant; cerci about twice as 
long as broad, broadly and equally rounded apically, subrectangulate 
but a little narrowed mesially, feebly incurved, reaching back almost 
as far as the supraanal plate; subgenital plate rounded, a little elevated 
and thickened apically. 

Length of body, c?, 22 mm., ? , 27 mm.; antennae, c? , 9 mm.; teg- 
mina, c?, 6 mm., ? , 7 mm.; hind femora, c? , 12 mm., female, 13.5 mm. 

I d*, I ? . South fork of Eagle Creek, White Mts., c. 8100', in 
coitu, Aug. 20 (Townsend). 

Belongs in the texanus series. 

Melanoplus differentialis (Uhler). — La Trementina, Oct. 3 (Miss 
Alice Blake); Albuquerque, Sept. 17 (Cockerell); Pecos River, June 
20, — Tex. or N. Mex. (Pope); Sabinal, Aug. 7 (Townsend); Socorro, 
May (U. S. nat. mus.); Tularosa (Cockerell); Las Cruces (Cockerell); 
Mesilla, June 28 (Morse). A destructive species in the Mesilla Valley. 

Figured in Glover's Illustrations, pi. 8, fig. 12, pi. 9, fig. 4, pi. 11, 
fig. 6; Bull. 28, div. ent. U. S. dep. agric, fig. 5; and Lugger's Orth. 
Minn., figs. 131, 132; the genitalia in Scudder's Rev. Mel., pi. 23, 
figs. 3> 4. 

Melanoplus robustus (Scudder). — Organ Mts. (Wooton, in Morse's 
coll.). 

The specimens probably belong here; if not, they represent a new 
species. 
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The species is figured in Bull. 28, div. ent. U. S. dep. agric, figs. 
6, 7; the genitalia in Scuddcr's Rev. Mel., pi. 25, fig. 5. 

Melanoplus bivitcUtusi^z.^), — Taos (U. S. nat. mus.); Beulah, Aug., 
Sept. 3 (W. P. Cockerell); Las Vegas Hot Springs, Sept. 12 (Cocker- 
ell); Santa F^ (Cockerell); Pecos River,— Tex. or N. Mex. (Pope); 
Las Vegas (Cockerell). 

A species of relatively high altitudes, where it abounds, taking the 
place of M, differeniialis of lower down. Pope found both these spe- 
cies on the Pecos River, but doubtless at very different places. 

Figured in Glover's Illustrations, pi. i, fig. 16; and Lugger's Orth. 
Minn., figs. 133, 134; the genitalia in Scudder's Rev. Mel., pl.24,fig.4. 

Melanoplus ihomasi Bruner. — Tularosa, Sept. (Cockerell). It was 
found abundantly at Tularosa, but nowhere else. It occurred in gar- 
dens, and doubtless is capable of injury to crops. 

Genitalia figured in Scudder's Rev. Mel., pi. 25, fig. i. 

Phcstaliotes nebrascensis (Thomas). — It probably occurs in New 
Mexico, for it is known from Texas, Mexico, Arizona, and northward. 

Figured in Lugger's Orth. Minn., fig. 137; details in Scudder's 
Rev. Mel., pi. i, fig. e, pi. 25, figs. 6, 7. 

Dactylotum picium (Thomas). — Plains of northern New Mexico, 
eastern slope, Oct. 14-31 (Carpenter); northern New Mexico, Aug., 
Sept. (Carpenter). 

Figured in Glover's Illustrations, pi. 8, fig. 4; and"in Spec. bull. 2, 
dep. ent. univ. Nebr., fig. 4a. 

Dactylotum variegatum (Scudder). — New Mexico (Bruner); Las 
Vegas, July 31 (K. M. Chapman); La Cueva, Organ Mts., c. 5300', 
Aug. 30, 31 (Townsend); West side of Organ Mts. at Riley's Ranch, 
La Cueva, Sept. 14 (Wooton, in Morse's coll.); Grant Co. (W. J. 
Howard, fide Townsend). 

LOCUSTID^. 

PHANEROPTERINiE. 

Dichopetala emarginata Bruner. — Mesilla Park, common on A triplex 
canescens (Cockerell). 

Dichopetala brevicauda Scudder, sp. nov. (PI. 4, fig. i.) — Olivaceo- 
testaceous, more or less rufescent on the body; the top of the head, a 
postocular stripe, and on the pronotum a broken bent arcuate stripe on 
either 3id^ in the positiop of later^ caring, pallid, Pronotum mesi- 
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ally constricted, especially in the male, the hind margin truncate (c?) 
or feebly emarginate ( 9 ). Tegmina in male about as long as prono- 
tum, overlapping, the inner margin strongly rounded, in no way angu- 
late, brownish fuscous with pallid veins; in female minute lateral well- 
rounded pads. Femora greenish becoming testaceous apically, the 
hind pair more or less, generally little, punctate or blotched with fus- 
cous on outer and inner faces Dorsum of abdomen obscurely tinged 
with ferruginous. Cerci of male stout, the basal half feebly tapering, 
incurved, dividing apically into two incurved tapering hooks, the outer 
one half the size of the inner; subgenital plate terminating in two 
blunt conical processes, the interval between them somewhat acutan- 
gulate. Ovipositor testaceous, apically infuscated especially on lower 
margin, hardly longer than the fore femora, the margins of the apical 
fourth finely serrato-den tale; subgenital plate of female deeply and 
broadly rotundato-emarginate. 

Length of body, c?, 14 mm., 9,20.5 mm.; pronotum, J*, 3. 75 
mm., 9 , 5 mm.; fore femora, c?, 11 mm., 9 , 8 mm.; hind femora, 
c?, 21 mm., 9 , 21.5 mm.; ovipositor, 7.5 mm. 

I (^, 2 9 . Riley's ranch, Mesilla Valley, Aug. 16 (Cockerell); Col- 
lege campus, Mesilla Park, on A triplex canescens, Aug. 7, (Cockerell); 
Mesilla Park, Sept. 1 1 (Cockerell). I have specimens also from Mexico. 

The female is remarkable for the brevity of the fore femora and ovi- 
positor. 

Hormilia elegans Scudder. — I-as Cruces, Oct. (Cockerell); two miles 
from Mesilla on road to Las Cruces, along irrigation ditch, June 30 
(Morse). A vagrant species, often wandering into the streets, or pre- 
senting itself on private premises. 

Figured in Proc. Dav. acad., viii, pi. 3, fig. i. 

Arethaea gracilipes (Thomas). — I^ Trementina, July 15 (Alice Blake). 
Figured in Glover's Illustrations, pi. 11, fig. 11. 

Arethaea constricta Brunner. — In an arroyo ten miles west of La Luz, 
Aug.23(Townsend); near Organ Mts.,Mesilla Valley, Aug. (Cockerell). 

Arethaea carita Scudder, sp. nov. (PI. 4, fig. 5). — Green, the an- 
tennae and tibiae luteous, the disk of the pronotum with a light luteous 
patch or bar on front margin behind the upper edge of the eyes, and 
with the hind margin luteous, delicately edged anteriorly with ferru- 
ginous. Pronotum a little elevated anteriorly. Tegmina abbreviate, 
less than twice as long as the pronotum, the apical half hardly more 
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than half as wide as the basal half, the radial vein with only three 
branches; hind wings not surpassing the tegmina. Hind femora less 
than a third longer than the body, the genicular lobes rather bluntly 
acuminate. 

Length of body, 19 mm.; pronotum, 4 mm.; tegmina, 7 mm ; fore 
femora, 10 mm.; hind femora, 25.5 ram.; ovipositor, 4.5 mm. 

I ? . Mesilla Park, Sept. 12 (Cockerell). 

Scudd^ria furci/era Scwddtx . — Dripping Springs, Organ Mts (Cock- 
erell); La Cueva, Organ Mts., c. 5300', Sept. 2 (Townsend). 
Genitalia figured in Proc. Amer. acad., xxxiii, 282, pi., fig. 7. 

Scudderia furcata Brunner. — New Mexico (Meske,t. Bruner); Raton, 
Sept (W. P. Cockerell). 

Figured in Brunner*s Mon. Phan., ^g. 72a; Biologia centr. amer., 
pi. 15, figs. 16, 17; and Lugger's Orth. Minn., figs. 141- 143. 

Microcentrum retinerve (Burmeister). — La Trementina (Miss Alice 
Blake); Mesilla, Nov. 17 (Cockerell in Morse's coll.). 

Occurs on fruit trees, and may have been spread beyond its natural 
range, the eggs being easily transported on young trees. It is never 
abundant enough in New Mexico to be a serious cause of injury. 

Figured in Glover's Illustrations, pi. 4 ^%y^ Biologia centr. amer., 
pi. 17, figs. 6-8; and in Riley's Rep. ins. Mo., vi, figs. 43-47. 

CONOCEPHALINiE. 

Xiphidium strictum Scudder. — Mesilla Park, July 16 (Cockerell); 
Probably this species; only immature specimens seen. They occurred 
in a grassy place on the College farm. 

Xiphidium fasciatum (De Geer). — Las Vegas Hot Springs, Sept. 12 
(Cockerell). 

Often figured. See Glover's Illustrations, pi. 4, fig. 10; and Lug- 
ger's Orth. Minn., figs. 157, 158. 

DECTICINi^. 

Stipator tninutus (Thomas). — Northeastern New Mexico (Thomas); 
La Trementina, July 18, 23 (Miss Alice Blake). 
Figured in Glover's Illustrations, pi. 11, fig. 17. 

S/ipa/or sfev^nsoni (Thomas). — Northeastern New Mexico (Thomas). 
Figured in Glover's Illustrations, pi. 18, fig. 19. 
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Anabrus coloradus Thomas. — Taos Peak (Carpenter); Aqua Frfa 
Park, Colfax Co , 8800', Aug. (E. Atkins); Beulah, Sept. 3, and top oi 
ridge, Aug. 28 (W. P. Cockerell). 

Anabrus purpurascens Uhler. — Northern New Mexico (Thomas). 
Figured in Glover's Illustrations, pi. 17, figs. lo, 11; Rep. U. S. 
ent. comm., ii, pi. 8, fig 6; and Lugger's Orth. Minn., figs. 161, 162. 

Eremopedes scudderi Cockerell. — Mesilla Park, July, Aug. 4 (Cock- 
erell). Female specimens found at the latter daie, the dorsum havings 
** a broad ochreous band from vertex to end of abdomen,** are given 
the varietal name bicolor by Cockerell. The green form was named 
viridis Cockerell. 

This species was found hiding in an outhouse, and is doubtless noc- 
turnal. 

Eremopedes popeana Scudder, sp. nov. (PI. 4, fig. 2). — Light olive 
green, mottled with darker green and with luteous, especially on dor- 
sum of pronotum and abdomen, but the whole often much embrowned. 
Head full, uniformly olive green or testaceous, without markings, the 
fastigium rather prominent, rounded; antennae very slender, about 
twice as long as the body. Pronotum shaped as in E* unicolory trun- 
cate behind in both sexes. Tegmina of male small, compact, full, 
apically subtruncate, extending beyond pronotum by about one- third 
its length, in the female reduced to minute ovate lateral pads. Legs 
long and slender, the fore tibiae with three spines above on outer mar- 
gin and occasionally, at least in female, and sometimes only on one 
side of the body, one or two spines on inner margin. Ovipositor fully 
as long as the body and considerably longer than the hind femora, 
considerably arcuate, but only in apical half, testaceous, becoming 
infuscated apically along the edges, rather finely acuminate at tip. 

Length of body, c?, 27 mm., ? , 23 mm.; pronotum, c?, 725 mm., 
9, 7 mm.; antennae, c?, c. 45 mm.; fore femora, c?, 6 mm., ?, 5.5 mm.; 
hind femora, 9,21.5 mm.; ovipositor, 24 mm. 

I d^ , 4 9 . Little Round Mt. , 9 miles east of Tularosa, 5000', Aug. 
24 (Wooton in Morse*s coll.); Pecos River,— Texas or N. Mex., June 
27, June 30, Aug., (Capt. John Pope). 

The occasional presence of spines on the inner margin of the fore 
femora above shows that this distinction cannot strictly separate, as the 
shape of the ovipositor does, Eremopedes from Cacopteris. 

The known species of Eremopedes may be separated, as follows: 
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a^. Ovipositor longer than hind femora, arcuate only in apical half. 

popeana. 
a*. Ovipositor shorter or at least no longer than hind femora, uni- 
formly arcuate throughout. 

b^. Hind femora more than three times as long as pronotum, and 
longer than body; ovipositor barely shorter than hind femora. 

scudderi, 
b*. Hind femora distinctly less than three times as long as prono- 
tum and a little shorter than body ; ovipositor distinctly shorter than 
hind femora. unicolor, 

Steiroxys trilineata (Thomas). — Northeastern New Mexico (Thomas). 
Figured in Glover's Illustrations, pi. 8, fig. 5; and in Verhandl. 
zool.-bot. gesellsch. Wien, xxiv, pi. 5, figs. 64-69. 

Plagiostira albonotata Scudder. — Northern New Mexico, Aug., Sept. 
(Carpenter); Albuquerque, Sept. 17, (Cockerell). 

Plagiostira albofasciata Scudder and Cockerell, sp. nov. (P1.3,fig. 2). 
Approaches Clinopleura by its relatively narrow pronotal disk, and 
somewhat inclined lateral lobes. Apple green, conspicuously marked 
with a pair of laterodorsal white stripes, edged on both sides with dull 
pink, running from behind the upper edge of the eyes across the pro- 
thorax and abdomen, on the prothorax converging to the anterior 
sulcus and thereafter subparallel (marking the position of the»lateral 
carinae, were they present), on the abdomen subparallel, but at first 
diverging feebly and then converging a little more; the lower margin 
of the lateral lobes of the pronotum edged as broadly with white, the 
white margined above with pink, and this white stripe continues forward 
upon the head embracing the lower margin of the eye; the vertical 
sides of the fastigium are white basally, edged above with pink; eyes 
yellow with a large dark purplish patch; antennae with the basal joints 
green, beyond luteous, soon passing into testaceous. Legs green, the 
fore and middle femora faintly infuscated. Dorsal scutes of abdomen 
edged posteriorly and inferiorly with white, the white margined within 
with pink. Ovipositor a little longer than the hind femora, green, 
becoming testaceous apically, very feebly upcurved. Hind border of 
pronotum slightly emarginate. Tegmina feeble pads concealed be- 
neath the pronotum. Hind tibiae of the same length as the femora. 

Length of body, 29 mm.; pronotum, 7 mm.; fore femora, 8 mm.; 
hind femora, 27 mm.; ovipositor, 29 mm. 

I ? . Mesilla Park, Aug. 12, on Atripkx canescens (Cockerell). 

The chief colors were noted, as above, in life. 
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SxENOPELMATINiE. 

Stenopelmatus oculatus Scudder. — Eagle Creek, White Mts., 7000' 
(Wooton, in Morse's coll.); at light, Rio Ruidoso, White Mts., c. 
6500' (Townsend); Cantonment Burgoyne (t. Scudder); Las Cruces, 
Sept. (Cockerell). Commonly known as the ** nina del tiena.'* 

Haldeman described very insufficiently a species from Chihuahua, 
Mex., and Santa F^, N. Mex., under the name of ^. fuscus^ which is 
possibly this. 

Figured, under the name 5. hydrocephalus^ in the Biol, centr. amer. , 
pi. 14, fig. 4. 

Ceuihophilus ensifer ^dic\i2ird. — Mesilla Park, Sept. 12 (Miss Helen 
Mac Gregor). 

Figured in the Amer. nat., xv, pi. 7, fig. 4. 

Ceuthophilus arizonensis Scudder. — Ft. Wingate (Shufeldt). 

Ceuthophilus uniformis Scudder. — Plains of northern New Mexico, 
eastern slope, Oct. 14 (Carpenter). 

Ceuthophilus valgus Scudder. — Santa Fd, July (Cockerell); Beulah, 
Aug. 9 (Cockerell); White Mt. region, Aug. (Wooton, in Morse's 
coll.). At Beulah it occurs on a damp hillside. 

Figured in Appalachia, viii, pi. 44, figs. 3, 4. 

Ceuthophilus politus Scudder, sp. nov. (PI. 4, fig. 3). — Body pol- 
ished dark mahogany brown, nearly uniform, but the fore and middle 
legs blackish. Antennae black, less than half as long again as body. 
Dorsal surface of abdomen smooth. Legs rather short; fore femora 
distinctly broader than the middle femora, of about the same length 
as the pronotum and but little more than half as long as the hind 
femora, unarmed beneath; middle femora with 3-4 spines on the front 
carina, and two or three minute spines on the hind carina, the genic- 
ular spine hardly perceptible; hind femora two-thirds as long as the 
body, stout, about three times as long as broad, with a few scattered 
raised points on upper surface, the distal half of the outer and to some 
extent of the inner carina with distant rather small serrations; hind 
tibiae scarcely shorter than the femora, nearly straight, but faintly 
arcuate in proximal half, moderately stout, armed beneath with one or 
two preapical spines besides the apical pair; spurs opposite or sub- 
opposite, no longer than the tibial depth, set at an angle of about 
50° with the tibise and divaricating about as much; inner middle 
calcaria scarcely longer than the outer, about half as long again as the 
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Others or as the spurs, only a little shorter than the first tarsal joint; 
hind tarsi less than two-fifths as long as the tibiae, the 6rst and last 
joints subequal in length, the second about half as long again as the 
third. 

Length of body, 15.5 mm.; pronotum, 5.5 mm.; fore femora, 5.25 
mm.; hind femora, 10.5 mm.; hind tibiae, 10 mm. 

icf . Las Vegas, under a rock, Nov. 16 (Cockerell). 

It is nearest to, but very distinct from, C, agassizii, 

Ceuthophilus pallidus Thomas. — Plains of northern New Mexico, 
eastern slope, Oct. 14-31 (Carpenter); Las Cruces, eating holes in 
lace curtains (Townsend); Mesilla, Aug. 15 (Cockerell); Silver City 
(Marsh). 

Figured in Glover's Illustrations, pi. 18, fig. 18. 

Ceuthophilus neomexicanus Scudder. Fort Wingate (Shufeldt). 

Ceuthophilus ater Scudder, sp. nov. — Uniform purplish black more 
or less tinged with mahogany, the hind legs more or less mahogany 
colored; [when alive so dark brown as to look black, the dorsum of 
thorax largely ferruginous]. Legs short; fore femora somewhat 
broader than the middle femora, no longer than the pronotum, half 
as long as the hind femora, the inner carina with a subapical spine; 
middle femora with only a subapical spine on the front carina; hind 
femora about two-thirds as long as the body, twice as long as the fore 
femora, moderately stout, about three times longer than broad, the 
outer carina elevated almost uniformly throughout, with 3-4 feeble 
distant denticulations in the distal half, quite as prominent in the 
female as in the male, the inner carina similarly but still more feebly 
marked, the intervening sulcus very narrow ; hind tibiae straight, as 
long as the femora, beneath with a series of 3-4 recumbent spines on 
distal half, besides the apical pair; spurs subopposite, about as long 
as the tibial depth, set at an angle of about 40^ with the tibia, and 
divaricating as much; inner middle calcaria scarcely longer than the 
outer, about a fourth longer than the others or than the spurs, about 
as long as the first tarsal joint; hind tarsi hardly more than a third as 
long as the hind tibiae, the first and last joints subequal, the second 
but little longer than the third. Ovipositor very short, feebly arcuate, 
armed apically beneath with two or three dull denticulations. 

Length of body, c?, 12.5 mm., ? , 13.5 mm.; pronotum, cf , 4 5 
mm., 9, 4 mm.; fore femora, (^9,4 mm.; hind femora, ji, 9 mm., 
9, 8 mm.; hind tibiae, ^, 9 mm., 9, 8 ram.; ovipositor, 2.75 mm. 

[Proc. D. a. S., Vol. IX.] 8 [April 8, 1902.] 
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I (J*, I ?, 3 immature. Las Vegas, under rocks by Gallinas River, 
May 25 (Cockerel!). 

Appears to be most nearly allied to C. neomexicanus. 

Udeopsylla nigra Scudder. — Santa F^, Aug. 12 (Cockerell). 

Udeopsylla robusta (Haldeman). — New Mexico (Brunner); north- 
ern New Mexico, Aug., Sept. (Carpenter); Albuquerque (Wickham). 

Figured in Glover's Illustrations, pi. 8, fig. 9; and in Lugger's 
Orth. Minn., fig. 165. 

GRYLLID^. 

GRYLLOTALPINiE. 

Gryllotalpa cultnger\3Wtx, — This species is found both in Texas 
and California and may probably occur in New Mexico. 

Details are figured in Mem. Peab. acad., i, pi. i, figs. 13, 32, 33. 

MYRMECOPHILINiE. 

Myrmecophila nebrascensis Bruner. — Santa F^, under stones (Cock- 
erell). 

It is figured in Lugger's Orth. Minn., fig. 169; and in Psyche, ix, 
p. 114. 

Eciatoderus boreaiis Scudder, sp. nov. (PI. 4, fig. 4). — Castaneous, 
covered with hoary scales, mostly abraded from specimens at hand. 
Head castaneous or fusco castaneous, the facial protuberance with no 
median impressed line but slightly emarginate mesially below; 
antennae fuscous, about as long as the body; last joint of palpi fully 
as long as the first, regularly enlarging, apically obliquely truncate. 
Pronotum not at all produced posteriorly even in the male, but pos- 
teriorly truncate and in the female even slightly and roundly emargi- 
nate, in both sexes broader posteriorly than long, considerably broader 
behind than in front, castaneous, without markings or surface sculp- 
ture, margined narrowly in front and behind with black, the lateral 
lobes inferiorly margined very broadly with black; tegmina wanting 
in ¥, in j^ larger than the pronotum, almost wholly exposed, the 
oblique vein visible f^om its base, the speculum broader than long, 
ovate; legs testaceo-castaneous, the hind femora slightly infuscated 
apically and the hind tibise with fuscous blotches; middle calcar of 
inner side of hind tibiae half as long as the tarsus. Abdomen castan- 
eous more or less and sometimes much infuscated, the cerci more than 
half as long as the hind femora, bluntly rounded apically; ovipositor 
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slightly arcuate, fully half as long as body and more than two-thirds 
as long as hind femora. 

Length of body, j», 8.5 mm., 9, 10.25 mm.; pronotum, j<, 2 mm., 
9,25 mm.; breadth of pronotum posteriorly, j\, 2.75 mm., $, 3 
mm.; length of tegmina beyond pronotum, j», 3.5 mm.; hind femora, 
^, 5.5 mm., 9, 7 mm.; cerci, ^, 3.25 mm.; ovipositor, 5.5 mm. 

2 jk, I 9. La Cueva, Organ Mts., N. Mex., Sept. 5 (C. H. T. 
Townsend); Julian, San Diego Co., Cal., July (E. Palmer). Subse- 
quently received from Dripping Springs, Organ Mts. (Cockerell). 

This species is most nearly related to E, occidenialis {Afogoplistes 
occidentalis Scudd., 1868, from Cape St. Lucas) but differs in being 
smaller with a relatively shorter ovipositor and a relatively broader 
and shorter pronotum, this part being of equal length and breadth in 
E, occidentalis. It was only after seeing the present species that the 
generic position of the Cape St. Lucas species (of which only imper- 
fect females were known) was recognized. 

Gryllin/E. 

Nemobius pictus Scudder. — Colorado, near Rincon (Cockerell); 
Mesilla Park (Cockerell). In both cases at light, single specimens 
only. 

Nemobius neomexicanus Scudder. — Las Cruces (Cockerell, in 
Bruner's coll.). Mesilla, common (Cockerell) 

This and the last are attracted to light. 

Figured in the Biol, centr. amer., pi. 11, fig. 25. 

Gryllus integer Scudder.— Plains of northern New Mexico, eastern 
slope (Carpenter); Ft. Buchanan (Nevin); Organ Mts., very common, 
July 10 (Wooton, in Morse's coll.); Las Cruces (O. J. Cockerell, 
2301); Mesilla, May 2 (Cockerell); Mesilla, June 29, 30 (Morse); 
Pecos River, — Tex. or N. Mex. (Pope). 

Gryllus pennsylvanicus Burmeister. — Santa F^, June, Aug. (Cock- 
erell); Las Vegas, under rocks by Gallinas River, May 25 (Cockerell); 
Ft Buchanan (Nevin); Mesilla Park, July (Cockerell, in Morse's 
coll.). 

Figured in Glover's Illustrations, pi. i, figs. 13, 14; and in Lug- 
ger's Orth. Minn., fig. 173. 

Gryllus abbreviatus Serville. — Pecos River, — Tex. or New Mex. 
(Pope). 

Figured in Comstock's Manual, fig. 135. 

Gryllus pcrsonatus UWer,— Pecos River,-P-Tex. or N. Mex. (Pope). 
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CECANTHINiE. 

(Ecanthus latipennis Riley. — La Cueva, Organ Mts., c. 5300', 
Sept. 6 (C. H. Townsend); Fillmore Canon, Organ Mts, c. 5700', 
Sept. I (Townsend); Dripping Spring, Organ Mts. (M. D. Cockerell); 
Mesilla, on an apple tree (Cockerell); the last determined doubtfully 
by Bruner, who says it is **a little delicate in texture for this species." 

The antennal characteristics figured in Lugger's Orth. Minn., fig. 
184; and in Ent. news, iii, 33, ^%, 6. 

(Ecanthus niveus (De Geer). — Raton Mts., fide Thomas, perhaps by 
mistake for one of the other species. 

Figured in many places ; for antennal markings, see Ent. news, iii, 
33, fi%. 4; and Bull. amer. mus. nat. hist., vi, 269, ^%. 2. 

(Ecanthus angustipennis Fitch. — Mesilla, June 28-30 (Morse), Oct. 
14 (Cockerell). 

The antennal markings figured in Lugger's Orth. Minn., fig. 179, 
in Ent. news, iii, 33, fig. 5, and in Bull. amer. mus. nat. hist., vi, 270, 

(Ecanthus fasciatus Fitch. — Mescalero, on Bigelovia, Oct. 2 (Cock- 
erell), determined by Linell; Mesilla, June 28-29 (Morse). 

Figured in Lugger's Orth. Minn., figs. 180-183; the antennal mark- 
ings also in Ent. news, iii, 33, figs, i, 2; and Bull. amer. mus. nat. 
hist, vi, 270-271, figs. 4, 5. 
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PLATE 1. 

All the drawings are by J. Henry Blake, and are^ majj^nified two 
diameters. 

Fig. I. Bacunculus stramineus. 

2. Eupedetes carinatus. 

3. Homoeogamia semidiaphana. 

4. Bacillus coloradus. 
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PLATE S. 

All the drawings are by J. Henry Blake, and are magnified two 
diameters. 

Fig. I . Trimerotropis alliciens. 

2. Conozoa melleola. 

3 . Trimerotropis cy anea . 

4. Conozoa acuminata. 
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PLATE 3. 

All the drawings are by J. Henry Blake, and are magnified two 
diameters. 

Fig. I. Lactista pellepidus. 

2. Plagiostira albofasciata. 

3. Acantherus piperatus. 
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PLATE 4. 



All the drawings are by J. Henry Blake, and are magnified two 
diameters. 

Fig. I. Dichopetala brevicauda. 

2. Eremopedes popeana. 

3. Ceuthophilus politus. 

4. Ectatoderus borealis. 

5. Arethaea carita. 
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THE PUTNAM SCALE. (Aspidiotus ancylus, Putnam.) 



BY T. D. A. COCKERELL. 



The insect now known as the Putnam Scale is one of the most wide- 
spread and characteristic of North American Coccidae. The first allu- 
sion to it in the literature of Entomology is believed to have appeared 
in Asa Fitch's Third Report of the Noxious and other Insects of New 
York (Trans. N. Y. Agricultural Society, 1856). On page 426 Fitch 
describes the Circular Bark- louse, Aspidiotus circularise found on cur- 
rant (Ribes) stalks at Albany, N. Y. The scale is said to be blackish- 
brown, with the centre pale yellow. Signoret, the French authority 
on Coccidae, regarded this as a synonym of the European Aspidiotus 
ostrectformisy which it might very well be, so far as the description goes. 
However, Dr. Lintner found the genuine A, ancylus on black currant 
at Albany, and it is nearly certain that it was the same thing that Fitch 
had before him. Professor Comstock tried to settle the identity of 
Fitch's insect by examing his original type. But he found merely a 
fragment of a scale gummed to a card, and stated that ** from this frag- 
ment it would be impossible to recognize the species.** Under these 
circumstances, the name Aspidiotus circularis cannot be taken up, but 
must be cited z& probably synonymous with A. ancylus. 

The first uc doubted reference to the scale under consideration was 
made by J. D. Putnam in Transactions of the Iowa State Horticultural 
Society for 1877, ^^1. xii, p. 321. It was here described as Diaspis 
ancylus ; but the same author, in Proc, Davenport Academy , vol. ii, p. 
346, gave it the name Aspidiotus ancylus^ which is current to this day. 

Prof. Comstock, in the Report of the Commissioner of Agriculture for 
1880, p. 292, gave a full account of Aspidiotus ancylus ^ recording a 
variety, and adding to the original locality (Davenport, Iowa) two 
others, — Washington and Western New York. In the same volume, 
p. 360, Dr. L. O. Howard describes the parasite Coccophagus varicomisy 
which was subsequently stated by Comstock to have been bred from 
A' ancylus. This Coccophagus varicomi^ was subsequently made the 
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type of the genus Physcus, Howard. Dr. Howard in 1895 recorded 
another parasite of Aspidiotus ancyius, namely Prospalta aurantii 
(Howard). 

Corostock did not propose any popular name iox% Aspidiotus ancylus, 
but the present writer (Bull. 19, New Mexico Exper. Station, 1896, p. 
106) designated it Putnam's Scale, and the term *' Putnam Scale" has 
now come into general use. 

In 1896 (Tech. Bull. 6, Div. Ent., Dept. Agriculture) the present 
writer took A. ancylus as the type of the subgenus Diaspidioius^ Berlese 
and Leonardi, a subgenus which includes a series of species living in 
the Holarctic Region, among them the dreaded San Jos^ Scale. 

Owing to the invasion of the San Josd Scale (Aspidiotus perniciosus) 
in the Eastern States, this whole group of scales came to be studied 
anew, and Putnam's Scale became especially important because of its 
great similarity to the San Jos^ Scale, and its very general occurrence. 
Although perhaps commonest on maple. A, ancylus was foimd to infest 
many kinds of trees, including various fruit trees. It was also found 
in many different localities; even, for example, in the mountains of 
New Mexico, at Pinos Altos. It apparently extends southward along 
the table land of Mexico, for specimens taken by Koebele on the bark 
of Quercus engelmanni at Amecameca, Mexico, May 25, 1897, appear 
to be nothing but A, ancylus. In these Mexican specimens the cir- 
cumgenital glands are as follows: posterior lateral groups, 6 to 7; an- 
terior laterals, 10 to 11 ; median, 2. 

The species undoubtedly varies in different parts of its wide range. 
One variety (var. scrratus, Newell and Ckll.), found on willow at Ames, 
Iowa, has received a name. Another variety occurs at Ames on Acer 
nigrum. Mr. W. Newell has noticed that the variation of A. ancylus 
on Acer nigrum * * is enormous, ' ' whereas on other plants he found it 
very constant in the form of the lobes. A careful study of all these 
variations would no doubt yield results of much interest. 

In 1899 ^^' ^' Newell gave an account of another variety of A. 
ancylus, for which. he proposed the name latilobis. It was found on 
Pyrus americana at Ames, Iowa. (For full particulars see Contr. Dept, 
Zool. and Ent., No. 3, Iowa Agricultural College, p. 9.) 



Digitized by 



GoogI( 



r 



NOTES UPON THE ETHNOGRAPHY OF 
SOUTHERN MEXICO. 

EXPEDITION OP 1901. 

BY FREDERICK STARR. 

In the preceding volume of the Proceedings of this Academy, the 
author has published notes made, regarding sixteen or seventeen tribes, 
during expeditions of 1898, 1899, ^^^ 1900. In the present paper he 
presents notes made, in 1901, among eight tribes — Aztecs, Huaxtecs, 
Mayas, Tehuantepecanos (Zapotecs), Zoques, Tzotzils, Tzendals, and 
Chols. On the accompanying outline map the areas occupied by these 
tribes are indicated, by numbers, as follows: 

III., Aztecs. IX., Tehuantepecanos. 18, Huaxtecs. 19, Mayas. 
20, Zoqncs. 21. Tzotzils. 22, Tzendals. 23, Chols. 




The Aztecs. 

A few additional notes regarding the Aztecs are presented. They 
relate to Aztecs in the State of Puebla, those (Tlaxcaltecs) of TIaxcala, 
and those of certain towns in Vera Cruz and Hidalgo. We have 
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already quite fully described the Feast of the Dead, as it is observed in 
Cholula and various Tlaxcalan towns. In November, 1900, two friends 
— Manuel Gonzales and Romualdo Quechol — secured, for me, a series 
of objects used in this celebration. The list is long, but, as I know of 
none that has been printed, I give it in full: 

A. — Objects of Pottery. 

(a) Black ware: made at Puebla; heavily coated with a brilliant, 
black, glaze. It is a particular favorite with the Indians of Huex- 
otzinco, (Puebla) and San Martin (Tlaxcala), though it is also 
used in other villages. 

hueycopalkaxisti, (great copal vessel) or hueypopochkaxistl (great 
smoke vessel); censer of large size and elaborate form. (Fig. 3.) 
copalkaxistl (copal vessel) or popochkaxistl (smoke vessel) ; censer. 
(Fig. 3-) 

pitchers, for holy water. (Fig. 3.) plates for dulces or sweet- 
meats ; these dulces are made of ayotl (calabash) or a composition 
of camotl and chillacayotl. 
small cups, bowls, etc. (Fig. 2.) 
candlesticks. (Fig. 4.) 

(b) Glazed ware; black foundation with designs in red, pink, 
green, and gilt. 

vases, pitchers, mugs, cups, plates, and censers of various sizes. 
(Figs. 3, 5.) 

(c) Coarse ware; coarsely painted in red, blue, and white, 
candlesticks. 

(d) Coarse, unglazed ware; crudely painted in red, yellow, and 
white. Both ware and pigments are of Indian manufacture. 
From the pueblo of Tlaxcalantzinco. (Puebla.) 

censers. (Fig. 6.) 

candlesticks. (Fig. 6.) 

figurines of bulls (totorotl) and of human beings. (Figs. 7, 8, 9.) 

B — Basketry, etc 

large carrying basket. 

variety of smaller baskets, boxes, goblets, bird -shaped rattles, and 

other toys of plaited palm, etc. 
xochipetlatl (flower-mat), pretty mats with colored designs, upon 

whi( h the offerings to the dead are spread. They are made, 

especially, at Tepexitl. 
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tepexomac (jicaras) or cups, bowls, and toys made of small gourds, 
brilliantly lacquered. From the State of Guerrero. 

C. — Copal, fragrant gum for incense; it is sold wrapped in com husk. 
Cigarettes of tobacco, with bright wrappers. 

D. — Breads, of various kinds. These are all used by the Indians, 
though some of the varieties are also used by the mestizo pop- 
ulation. The full page plate will show the forms: (Fig. i.) 

I. 2. 3. 

4. 5. 6.7 

8. 9. 10. 

1. pan totopo: thin, hard, dark, sprinkled with white sugar, upon 
which are strewn red designs. 

2. pan tlacotonal. 

3. pan liso: round, plain, two-layered, breaking and cracking, in 
drying. 

4. ; sugared, and red below. 

5. pan ixtitl: small, round, with a navel-like spot at top; made • 
without shortening, and symbolizes purity. 

6. 

7. pan de las animasy bread of the souls; tongue- or flame-shaped; 
white and red. 

8. 10. ojoldres: brown and glossy above; sprinkled with seeds. 

9. cocolochtl: crisp; some are sugared and red below. 
maimon : sponge cakes, varying in size, rectangular, sugared on 
top; are more sold to mestizos than to Indians. 

While the plate gives a fair range, several favorites, as pan tochtiy 
pan maitly are not represented. Pan is the ordinary Spanish word for 
bread ; totopo, tlacotonal, ixtitl and cololochtl are Aztec. 

The great washing basket — kueytlapacchichihuitl — when used for the 
feast of the dead, should be new, never having been applied to any 
ordinary service. In it the purchases made for the dead are placed. 
Usually, separate portions are placed in it for each soul, and one por- 
tion is added for those souls that have no surviving friend to make 
provision for them. The xochipetlatl, with pretty colored designs, is 
made expressly for the occasion. When it has been laid upon the 
ground, flowers — particularly **the flower of the dead" — are sprinkled 
upon it, especially around the edges : the portions are then placed upon 

[Proc. D. a. S., Vol. IX.] 9 [April 19, 190a.) 
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it and the souls are called upon to partake. The corners are sprinkled 
with holy water, the '* flower of the dead" being employed as an asper- 

gill. The cigarettes for the dead are made and used at San Martin; 

they are not used near the city of Tlaxcala as there they say "the souls 

do not smoke." At Cuauhtengo, Tepetlapa, and other small pueblos 

on the slopes of Popocatepetl, they believe that the souls cannot come 
to partake of the feast until a special mass has been said. There, too, 
the houses and yards are carefully swept, and so are the roads ; dust- 
whirls and butterflies are watched for, as th^y are signs that the souls 
are coming. At this time of the feast of the dead, friends have the 
right to go to houses, where a death has occurred during the year, and 
to receive food and drink, after paying five or six cents. With the 
money thus secured a sheep is bought: it is decorated with rib- 
bons, streamers of colored paper, etc., and taken to the grave of the 
dead man where it is left. Later the priest, or his representative, leads 
it away, and must say a mass in return for it. At San Martin Texma- 
lupa, the money is spent for a load of wheat, which is left, in the same 
way, at the grave, for the cura. 

Presumably in every part of the Aztec area stories would be found 
associated with the various places in the neighborhood. Among such 
stories, relative to localities near Santa Ana, are the following: 

Manantial del Conejo (spring of the rabbit) \' — At the edge of the 
town is a fine spring of cool water. It is said that a man of the vil- 
lage was once in pursuit of a rabbit; the animal leaped into its burrow 
and the pursuer began to dig it out with a stick ; he came, finally, 
upon— not the rabbit — but a fine spring of running water, which has 
remained until the present time. 

Tepantzolc {Teopantzoltic) ; — One day, from a cloudless sky, at half 
past ten in the morning, there was heard a fearful crash of thunder, 
such as accompanies the torrents from Malintzi. Rushing from their 
houses to see what had happened, the people saw a body of water, like 
a great lake, descending from that mountain. Of great depth, it 
advanced slowly, with a smooth and brilliant surface. It overwhelmed 
a church, carrying fragments of its walls to a considerable distance, 
where they are still to be seen. The sheet of water was called /^rs^i^o//, 
* * water of evil augury " or ** water of great depth. ' ' Before that time 
most of the many barrancas^ or erosion gorges, of this district did not 
exist or were much smaller than now ; they then assumed their present 
character. 
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Barrio de Tezcacoac ; —\u the ward of Tezcacoac there were formerly 
two gigantic ahuehuells (cypresses). One day, in the middle of the 
afternoon, a thunder-crash was heard. All rushed out to see what had 
happened, believing that divine wrath thus punished some dreadful 
sin. One of the ahuehuetls had been struck by lightning and was 
smoking. At its base was a little fellow, entirely naked, save for a red 
band which diagonally girdled him; he was embracing the tree with 
both arras and hiding his face from sight. The people crowded around 
and the women, with kind words and blandishments, tried to attract 
his attention, but to no purpose. Suddenly, there came another crash 
of thunder and the nawake disappeared. The name nawake is generic 
and ancient; their faces must never be seen. It is suggested that the 
name comes from the verb tlanawatckis y to embrace. 

Barrio Cihuatcotla ; Cihuatcome; — between Ixcotla and San Ber- 
nardino Contla. At this place young people are much given to night 
strolling. On such occasions they often hear noises in the barranca^ 
as of women talking, laughing, singing, and quarreling. If one ap- 
proaches cautiously he may see females, with garlands on their heads, 
disporting themselves in the water. They signal to the observer, who 
must refuse their advances. 

Cuauhtlapanca (split head, or divided head);— Malintzi was a beau- 
tiful woman; the neighboring mountain, a handsome youth, loved her, 
had offered himself in marriage, and had been accepted. Just then 
Popocatepetl, having lost his wife, Ixtaccihuatl, offered his hand and 
heart to Malintzi. She, true to her lover, refused; Popocatepetl, 
infuriated, hurled a mighty rock at his rival and split open his head. 
Cuauhtlapanca, with his cleft head, may still be seen just to the north 
of Malintzi. 

The Indians of many Aztec towns in the States of Puebla and Vera 
Cruz carry burdens in a contrivance which consists of two frames, 
filled with a network of leathern thongs, lashed together along the 
lower edge and free to separate above. Articles to be carried are 
placed in this, which is then borne upon the shoulders by the usual 
carrying straps. (Fig. lo.) The specimen figured is from Jonotla 
Puebla and was presented to me by Mr. W. S. Spencer. 

In the Huaxteca veracruzana are a number of prosperous Aztec 
towns. They are conservative and Aztec is the daily speech. We 
visited Tamalin. The houses at this town are well built. Several 
buildings are irregularly set in the yard, which is surrounded by stone 
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walls or neat fences of horizontal poles. Gateways are left in the fence, 
but are usually filled to a height of a foot or so with a guard of poles 

or sticks, set upright, side by side, and firmly lashed together. The 

teopantzintl has walls of poles carefully covered with a smooth coating 
of mud mixed with chopped straw. This is applied by hand and then 
smoothed with a simple wooden trowel — a rectangular block with a 
projecting ridge handle extending a'ong the middle of the upper side 

the whole length of the block. In the better class houses of this 

district — at Ozuluama, Tamalin, Tantima, etc., — those of mestizos as 
well as Indians, the heavier timbers of the ceilings and walls are 
neatly covered with this mixture of mud and straw. The process is 
often so developed as to produce paneling, with squared or rounded 
edges. When whitened the effect is pleasing. The roofs are com- 
posed of a thick thatching of palm, which projects well beyond and 
below the tops of the walls and is neatly trimmed straight and square 
at the bottom; this thatch is handsomely finished off, on the top, by a 
crest which rides the ridge closely and is firmly fastened down. The 
lower line of this cresting is the only break in the smooth, uniform 

slope of the roof. Many houses have little window openings, near 

the top of the wall, which are usually barred, at intervals, with vertical 
poles or sticks (these are, frequently, poles used in the construction of 
the house walls, which have not been cut out in making the window). 
The upper line of the wall is not in contact with the roof, which has 

its independent supports. The cook-house is less substantially built 

than the teopantzintl, the walls often consisting of poles set vertically, 
side by side, without a mud coating. The temascal (sweat-bath- 
house) here has a rectangular ground form; the walls are of upright 
poles set closely ; a horizontal pole at a little less than half the height 
serves as a strengthener, to which the uprights are lashed ; the roof is 
arched or vaulted and made of longitudinal poles lashed side by side. 
This construction is well coated with mud and chopped straw neatly 
smoothed. The floor is paved with irregular, flat stones of various 
sizes. An oUa or two for water and a handfiil of leaves or herbs are 
usually to be seen within. In one of the back corners is an irregu- 
larly-shaped fireplace of stones with a slab covering the opening. A 
door of cedar closes the temascal, A cross, worked in the mud and 
straw material, is on the front wall over the door. The old-fash- 
ioned weaving of cotton cloth occurs here, but rarely. A few enaguas, 
and even fewer huipilis, of native material are worn, chiefly by old 
women. Most of them are plain white, without decoration. One old 
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woman was seen with an enagua of native cloth decorated with black- 
embroidered designs. Such enaguas and the old-fashioned quichique- 
mils are worn by the viejita (old woman) in the dance of the Viejos, 
The ordinary camisasy made of purchased cotton cloth, are decorated 
at the neck and armholes with a band of heavy and coarse open-work 
in which geometrical, bird, and animal patterns occur. No /a/a, or 
belt, is worn, the waist-band of the skirt fastening tightly over the 
camisa. Little girls wear a single piece garment, a camisa, or huipiii, 

with the open-work neck-band. The variety of breads made of 

maize is astonishing. TortillaSy of course, are general : but there are 



also cocoiesy chavacanes, and pemol. Cocoles are flat, round, cakes of 
maize, about two inches across and three-eights of an inch thick; they 
contain shortening and are served hot. Chavacanes are thin, flat, 
square, crisp crackers of flakey texture, made of corn meal, eggs, and 
shortening; they come hot from the griddle but are also eaten cold. 
Petnol is made in horse-collar-shaped cakes of some size; they contain 
sugar and shortening and are baked in an oven; they are crumbly in 

texture and sweet in taste. In the markets of Tampico certain 

water vessels are sold which in form and decoration more nearly 
resemble the wares of the Pueblos of New Mexico and Arizona than 
any other Mexican pottery we have seen. There are two kinds of these. 
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The finer is a yellowish-gray or cream-colored ware with brown pat- 
terns; this is made at the Aztec town of Huejuila in the State of 
Hidalgo. The other ware is made into similar olios ^ but is coarser, 
red in color, and with white decoration : it is made at Panuco. Both 
these wares are unglazed. The Huejutla ware is a favorite and is widely 
used in all the Aztec, Huaxtec and mestizo towns of this region. Be- 
sides ollas it is made into neat flasks or canteens and into flower- pots. 
The decorations on this ware are notably curious and conventional- 
ized. (Figs. II, 12, 13, 14; also accompanying cut.) 

DanzaSy or dances, are in vogue in these Aztec towns of the Huax- 
teca. At Tamalin the annual fiesta^ which lasts four days, begins on 
December 1 2th, the day of Our Lady of Guadalupe. At this time 
four dances are simultaneously in progress — Santiago ^ El Gabilan, La 
Lagartay and El Toro de cuero. In November, at the lime of the feast 
of the dead, they dance Los Viejos. At San Sebastian they have much 
the same dances, but their festival begins January 20th. At Tantima 
\)x^ fiesta is January 20th. As elsewhere, the feast of the dead, here- 
abouts, requires several days. Their names are: 

conetzitzin: day of the little souls. 

huehueyin: day of the adult souls. 

tlatiochihualistli : day of commemoration of the dead. 
In regard to some of these danzas a few additional words may be said: 
Danza de Santiago. — This is really a dramatic performance with 
definite dialogue between Pilate and Santiago. This is in Aztec. Some 
twenty dancers take part; they are divided into two parties, which 
line up facing each other. Santiago is inside a framework represent- 
ing a horse, the upper part of his body projecting above, as if he were 
riding the animal. He goes prancing back and forth between the two 
lines, followed by a little lad who represents his guardian angel. King 
Pilate is masked and walks back and forth behind the two lines. 
He attempts to attack the Saint and they exchange blows whenever 
possible. All the other players try to prevent these battles and to pro- 
tect Santiago. Each of these players wears a band around his head 
to which a sort of bonnet is attached. Two musicians, with aborig- 
inal instruments, furnish music, which is special to the occasion. One 
plays ihtpitOy (Fig. 15b) a cane pipe with blow hole and fivelioles for 
the escape of air, one of which is below, four above. The other beats 
upon the huehuetly a wooden cylinder with a piece of peccary skin 
stretched across one end. (Fig. 16.) The music is simple. With 
ome difficulty we secured part of the Aztec text of this little play. It 
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is a portion of the dialogue of the escribano, scribe, or secretary. The 
person repeating this said that his father used always to play the part 
of the escridano, and that he himself formerly had all the parts written 
out but had lost them. He declares that it will be but a little time 
before the dance will here be without words, as it already is at some 
places. 

El Toro de cuero (The leather bull). — In this danza a bull fight is 
represented. The bull is represented by a man within a light frame- 
work covered with leather. Two toreadores^ two picadoresy and at 
least ten others participate. A pito and a tambour (drum) furnish 
music. The pito is quite different from that used in the Santiago, 
The cane is longer, has but four escape holes and the mouthpiece is 
different, consisting of a small tube set in a mass of black gum. (Fig. 
15a.) Four different pieces are played during the danza. The first is 
loud and shrill and is played at the beginning when the village saint 
is carried in procession; the second, played during the greater part of 
the dancing, is monotonous, consisting chiefly of the repetition of two 
shrill notes, with a succession of three notes differently arranged, in- 
serted here and there; the third and fourth are more varied, though 
consisting of but few combinations, with much repetition. These four 
pieces have their individual names : 

(a) tlalyuwalulixtli — the first. 

(b) kiawititi. 

(c) kit/ay itisi— when preparing to kill the bull. 

(d) kimiktisi — when the bull is dying. 

Los Negros (the negroes). — There are two players, Negro (negro) 
and /'tf^^/ (Spaniard.) They wear suitable wooden masks^ painted, 
and supplied with coarse fibre, for hair. This is an exceedingly lively 
dance, with vociferous Spanish dialogue. The two players often speak 
at once. Small rattles made of cow's horns are used and are hung, by 
a loop of cord, from the wrist. Each player also carries a wooden gun 
over his left arm. (Figs. 17, 18.) 

Los Viejos (the old ones). — Takes place at the time of Todos Santos 
(All Saints). Bands of three players go from door to door, through 
the streets, begging. They are called el viejo (the old man), la viejiia 
(the old woman), and el mozo (the servant). El viejo wears only an 
ayatl (carrying cloth); the old woman wears an enagua and a quichi- 
quemily the dress of the olden time (Figs. 20, 2 1) ; the servant is naked 
and carries a gourd vessel for receiving donations. All wear small and 
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simple masks of leather (Fig. 19), that of the old man being bearded 
with ixtli fibre. They sing a song, in Aztec words, in which they state 
that they have come from afar to visit xht pueblo and see how their 
descendants fare. 

At Chontla they have as dances the Montezuma^ la Chenchera^ and 
los Gabilanes, The chenchera is also danced at Tantima. It has been 
described to us as follows: A pole is erected, in which some holes are 
excavated; several sticks are set and mats (fetafes) are stretched in 
such a way as to enclose, and presumably to conceal, a man within, 
who by means of cords manipulates various animal figures. First three 
woodpeckers {c henc her as)— on^ large, the next medium, and the third 
small — follow each other up the pole, pecking, as they go, at the holes, 
in a life-like manner. At the top of the pole is an apple of paper, 
which opens. Men outside the enclosure try, by means of cries, shouts, 
and shooting of arrows, to scare the birds and drive them away from 
the fruit. A mapachtl (badger) also makes the ascent. Next a squirrel, 
with many rapid movements and turns, does the same. Finally a snake 
crawls up the pole, engages in a battle with the squirrel, and having 
conquered, begins to devour it. The people have constantly been 
attacking, with arrows and wooden swords, but at this point strike the 
snake down and rush upon it to despatch it. 

The local priest at Tantima has a short vocabulary of Aztec, written 
down by an Indian boy at Citlaltepec. It is badly spelled but we print 
it as it stands to show the local dialect. (Appendix I.) 

The Huaxtecs. 

The land of the Huaxtecs, the modern Ifuaxfeca and the ancient 
Huaxiecapan^ is today divided into the Huaxteca potosina (in the State 
of San Luis Potosi) and the Huaxteca veracruzana (in the State of Vera 
Cruz). Orozco y Berra, in his Geografia de las lenguas de Mexico y 
names ten towns in the former, eighteen in the latter region, where 
Huaxlec was spoken. The area of the tribe was formerly continuous 
and more extensive, as is shown by the evidence of geographical 
names. Names of places beginning with tarn or tan in this part of 
Mexico are almost invariably Huaxtecan and indicate ancient locations 
of the tribe. 

The huaxteca, cuaxteco, guaxteco, is a language of the great Mayan 
family and the isolated occurrence, so far to the northward, of an off- 
shoot of that southern stock is interesting. The language has been 
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considerably studied; in 1767, Cirlos Tapia Zenteno published a 
GramoHca; in 1890, Marcelo Alexandre published his Cartilla Huas- 
ieca, printed by the Mexican government; and in 1896, Serapio Lor- 
enzano's little Interpreie Huasteco was also printed by the government. 
Marcelo Alejandre, a pure Indian of Huaxtec blood, lived at Ozuluama 
when we passed through there in January, and had just completed his 
seventy-fourth year. 

' The ancient Huaxtecs were reputed good warriors. Orozco y Berra 
says: "they formed a semi -barbarous and valiant population, which 
knew how to defend its independence against the kings of Tetzcoco 
and against the emperors of Mexico: the arms of the latter penetrated 
into their (Huaxtec) territory as proved by the hieroglyphic annals; 
but the invasion was transitory and not converted into a conquest.'* 
The ancient Huaxtecan culture was peculiarly interesting, but it has 

been little investigated. The present condition of the Huaxtecs is 

curious and, in a degree, painful. They and their language are losing 
ground. Of the Huaxteca poiosina^ we can say nothing from personal 
observation. In the Huaxteca veracruzana, people and language are 
jrielding, not only to the mestizos^ which might be expected, but also 
before the Aztec. In their old home the name of Huaxtec is almost 
a by-word and their language is scorned while the "noble Mexjcano" 
(Aztec) is held worthy of cultivation. To know Aztec is almost a 
necessity, while to know Huaxtec is almost a disgrace, outside of a few 
purely Huaxtec towns. In 1864 Orozco y Berra listed eighteen Huax- 
tec towns in the Huaxteca veracruzana, of which twelve were in the 
district of Tampico and six in the district of Tuxpan. Of the latter 
we know nothing: of the former Pueblo viejo, Ozuluama, Tantima, 
and Chontla cannot be called Huaxtec towns. Pueblo viejo and 
Ozuluama are mestizo towns with Spanish speech: Tantima contains 
many mestizos and its Indians are Aztecs. In Chontla there are three 
divisions of the population, occupying distinct sections of the town: 
the portion at the foot of the mountain is divided between the gente de 
razon (mestizos) and Huaxtecs; the third section, on the slope, is occu- 
pied by arrieros, presumably Aztecs and Aztec mestizos. The three in- 
dustries of Chontla are maize, cattle, and wax. There is considerable 

trade in the latter and bees are regularly hived. In Orozco* s list 

we find Congregacion de Tamalin, So far as we could learn the whole 
village of Tamalin is Aztec. We are inclined to identify this congre- 
gacipn with the little village of Gutierrez Zamora, less than a league 
from Tamalin, on the road to Ozuluama. This town is truly Huax- 

(PROC. D. A. S.| Vol. IX.] lo [April 21, 1903.] 
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tecan, though a few Aztec families live together on its border. The 

only really Huaxtecan town we visited was Taococo, in the district of 
Tuxpan. The town is upon a crest, from which one looks over a sea 
of green forest, from which hill islands rise here and there. The 
houses are not characteristic. Somewhat like those of Tamalin, they 
are less carefully built and less neatly thatched. (Sup. PI. xlii.) Yet 
the town is notably clean and well kept and there is an air of general 
comfort. Men and women dress in mes/izo dress ; all wear good shoes; 
there is a resident tailor, of Huaxtec blood. In all the houses there 
are petroleum lamps and, in most, sewing machines. A town clock 
strikes the hours. There is a village band with European instruments. 
We saw no aboriginal musical instruments. If they have character- 
istic danzas we failed to discover them. They dance the Santiago 
dance, but with Aztec dialogue. They explain this by stating that the 
dance was introduced among them by an Aztec congregacion of their 
municipality. They dance los Negros^ using Spanish words. They 
dance the Monarca and in it use a rattle made from the shell of a fruit, 

which is decorated with feathers. In disposition the people appear 

gentle and timid ; curiously interested in our work, they touched noth- 
ing belonging to us ; they never entered our house without asking per- 
mission; they were remarkably respectful to their officials; there was 

no disorder, even in cases of drunkenness. The physical type is 

well defined; it is characterised by notable flattening of the head be- 
hind, flat and broad face, thick lips, and oblique eyes. (Sup. PI. xliii, 
xliv, xlv.) Although all speak the native tongue they are forget- 
ting many words. Numerals beyond sixty or seventy were recalled 
with difficulty, Spanish or Aztec words coming more naturally to mind. 
Some strange mongrels occur; thus, for four hundred, for which there 
should have been one simple word, we could get only checientos — che 
(Huax. four) and cientos (Spanish hundreds). My informant suggested 

that perhaps some old person might know how to say it. Weaving 

palm hats is a considerable industry. Quantities of palm are laid out 
to dry upon the roof or on the ground in front of houses. Both sexes, 
and all ages, braid palm as they walk on the street or sit in their door- 
ways. Some of the_ work is rarely fine and delicate and the best grades 
are made by women. 

The Mayas. 

We need say nothing of the ancient Mayas. The ruins of their 
cities have been explored, described, and pictured for more than half 
a century ; their manuscripts and inscriptions have baffled scores of 
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Students. Their culture was one of the most interesting and perhaps 
the most advanced of the native cultures of North America. The 
Mayas still live and today form the mass of the population of Yucatan. 
Writers have already emphasized the vitality of the Maya language; it 
has not only continued to exist in the presence of the intruding Spanish; 
it has forced itself upon the Spanish invaders. We saw too little of 
Yucatan to make dogmatic assertions, but we believe that the language 
still holds its own and that even the Indian blood is gaining ground. 

The Maya is the type language of a well defined linguistic family, 
which occupies parts of the States of Vera Cruz, Tabasco and Chiapes, 
a large part of the Republic of Guatemala and a portion of Honduras. 
About thirty languages are included in the family. In Southern Mex- 
ico, besides the Huaxteco, already mentioned, the Tzendal, Tzotzil, 
Choi, Chaneabal, Punctunc, Chontal, and Mam, are languages or dia- 
lects of this family. The Lacandons speak Maya. Some authors con- 
nect the Totonaco with the Huaxteco. 

In character, the Maya Indian is conservative and suspicious. In 
Yucatan the mestizos have a proverb. El indio nacio robando — y muere 

dudando: **the Indian is born a robber and dies a doubter." The 

physical type is more varied than we had anticipated. The color varies 
considerably but, on the whole, is dark; the head is rarely flattened 
behind; it is clearly brachycephalic ; the face is frequently broad and 
round, with a curiously retreating chin; the nose is often aquiline, but 

is low rather than high. It is matter of common belief among mestizos 

that every pure-blooded Maya has a violet or purple spot on the back 
at the vertex coccygeus : this is called the uits (bread) and it is a com- 
mon insult to refer to it — e. g. to say ** ua^ ha utts.'' The common 

attitude of rest is a squat position, with the knees slightly forward and 
the hams resting upon the thighs, the weight being thrown upon the 

balls of the soles of the feet. All travelers mention the fastidious 

neatness of the Mayas. Both body and dress are kept scrupulously 
clean. Personally, we doubt whether this is completely praiseworthy, 
suspecting that it stands in relation to the survival of certain ancient 
vices; our observations permit no definite statement, however. 

Houses in Maya towns, and many of those in the city of Merida 
itself, are peculiar. The ground form is elliptical, the long axis being 
transverse; there are often two doors, opposite each other, at the ends 
of the short axis. The base of the house is built of stones, often slabs 
set on edge; the walls rising from the base are thinner than it, so that 
the basal part projects somewhat. The walls may be of poles and sticks 
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daubed with mud, or they may be constructed of stones of irregular 
form closely set with mud; the roofs are of thatch. (Sup. PI. xlvii.) 
Often two such houses stand together, one directly in front of the other; 
when this is so the house in front has two doors as described, while the 
other may have but one. The front house of such a pair is the more 
carefully built. It may have the walls firm and substantial, smoothed 
and neatly plastered, while the rear house may be badly constructed, 
with the walls irregularly and incompletely mud-daubed. Quite a 
characteristic feature of the Maya house is the guarding of the sides of 

Z=3 r— ^ 




zl/ 



the front doorway by two well-built walls, reaching obliquely outward. 
These are frequently as high as the doorway itself and may be neatly 
plastered. Properly, they are continued into the fencing wall of the 
yard about the house; they have, however, become so normal a feature 
of construction that they are often built even when there is no fencing 
wall for them to merge into. 

Fire is still made, when matches or flint and steel are lacking, by 
friction ot two pieces of wood. A piece of ^.^. (canu/) is taken for 
the lower piece and a stick of some hard wood for the upright; the 
latter is whirled between the hands, its lower pointed end being set in 

a notch in a piece of yaka, Among the chief articles of food are 

pipianyfrijoUs^posoIe^ and atole, A method of cooking, similar to 

the Polynesian oven, is not uncommon; it is de rigeur in the **milpa 
mass'* and at the chdchdk. Both the oven itself and the food cooked 
therein are called pid. 

Men wear low-crowned, broad-brimmed palm hats; trousers of white 
cotton, not so loose as is common among Indians further north; the 
shirt is neatly made, often pleated, sometimes starched, but it is worn 
outside the trousers; men working at railroad stations, or other places 
involving the handling of dirty burdens, wear an apron of ticking, 
wrapped tightly around the body over the clothing. Women wear 
two ample white garments, both hanging from the neck; the lower, 
longer, reaches to the ankles; the other is a huipiliy reaching quite to 
the knees; neither is confined at the waist by a belt. These garments 
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are bordered at the neck and arm-holes with colored or black orna- 
mental patterns and may be fringed with lace. These bordering pat- 
terns were formerly done in needlework ; at present they usually are 
strips of white cotton stamped with red, blue, green, yellow, purple or 
black designs, which are sewed to the garments. (Fig. 22.) This style 
of dress is not peculiar to Indian women but is also worn by many 

mestizo women. Women generally wear a medal or cross of gold 

hanging from a long necklace or rosary which may be spaced with gold 
coins. The money value of these ornaments must often amount to 

several hundred pesos. The women tend to grow stout with years, 

and as they tread with a highly independent air, a middle-aged, well- 
dressed woman presents a notable picture. Young women do up 

the hair at the back of the head in a large, projecting knot, which is 
quite characteristic. (Sup. PI. li.) 

Warm water bathing is general. There appear to be no temascals 
and no bath- tubs; the water is heated in an olla by dropping into it a 

heated stone of considerable size. This is handled with two sticks. 

Anil (indigo) has special virtue and a cross of it marked upon the fore- 
head protects the person against airey (the air) which here, as in cen- 
tral Mexico, is held responsible for a long list of diseases. When 

cattle are troubled with peste^ four of the best toros are killed and buried 
in pits at the corners of their enclosure. When sarampion (measles) 
appears, they believe it to be a child, amused and pleased with childish 
things, so they set food and toys by the door that it may stop to play 
and eat and thus fail to enter. For viruela (smallpox) they prepare 
susaca (maize soaked, but without lye, and carefully ground), ^jicaras 
with it and place them at the eaves, where the disease will partake and 
depart without harm. When a person has smallpox he takes scabs 
from himself and pricks them into others of the household, thus spread- 
ing the disease; the purpose of this appears imcertain. The heart 

oi 2. golondrina (swallow), burned and powdered, is a potent love-charm: 
it must be sprinkled on the hair of the person whose love is to be 
secured. The heart, plucked from a living golondrinaj eaten raw, cures 

epilepsy. Santigual: when a child is ill, the parents may send for 

a conjuror. After examining the patient, if he decides that it can be 
cured, he calls for dijicara and a candle. The candle is placed at the 
head, Xht Jicara at the feet of the patient; all others withdraw; the 
conjuror mutters incantations and makes passes over the body, includ- 
ing the form of the cross. He then delivers the child, cured of his 
disease^ which was due to aire. Chechem: a certain tree which, at 
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night, becomes damp with dew; if drops of this fall upon a white man 
it causes irritation and swelling; upon an Indian they produce no effect. 
Avispas (wasps) also regard the Indian; whereas they swarm out to 

attack a white man, an Indian may handle them with impunity. When 

a man has been given up to die, neither water nor food is given to him. 
Sefior Don Manuel Sosa Romero, to whom I am indebted for much 
information regarding the Mayas, tells of one case occurring within his 
own experience. He knew a well-to-do Maya who owned land, a 
good house, many cattle, much maize, etc. He had three children 
and owned the houses in which they lived. All was going well when 
Don Manuel and another official were summoned to hear the Indian's 
*Mast words." Arrived at his house, they found the man silting in his 
hammock, awaiting them, apparently in perfect health. He told them 
he had summoned them to hear his last wishes. Though agreeing that 
a man in sound health had a right to make his will, they remonstrated 
with him; in vain they argued; he insisted that he was about to die: 
he had had his tinaiia (dream). He gave to one child a house, ani- 
mals, corn, poultry ; 10 the second his share; to the third likewise. 
Then he laid himself down in his hammock, took no food or drink, 
spoke to no one, and in six days was dead. Such cases of self-destruc- 
tion are said not to be rare. When a person dies the neighbors go 

to the house to mourn ; should one of these mourners die, not long 
after, flowers are sent to the first deceased, by him. If it be the be- 
reaved father who gives the flowers he says: cin kubentic ti tech niciea 
utial a yati in huxmeyen; if the mother, utial yati ual quen kuchquetch 

tux. At the feast of the dead, October 31 is the time for the child 

souls; the food for them is prepared without chili; a table is adorned 
and spread; a santito (saint) is placed upon it; sweetmeats and other 
things which a child loves are set out; there is a candle and a special 
portion of food for each dead child of the family ; no one touches any 
of the food until after the rosario (evening prayer) shows that the little 
souls have had their chance: the door is opened for their entrance. 
On November ist the adult souls eat; their food is seasoned with chili; 
individual preferences are considered — thus aguardiente may be placed 
for a man addicted to drink, chocolate for one known to be fond of it, 
etc. On neither of these two days do hunters take the field, fearing 
that the soul of some friend may be in the animal hunted. On No- 
vember 2nd, after mass, chocolate is set out as a final offering to start 
the souls on their way. The feast of the dead is called x^^^^P^X^^- 
Ghosts return, often in dreams. Often a man will say: Hnaika 
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axbe utanken upixan i mama: yala tene ;j'a/>w botd hunpel misa; yokol 
upixan oakim boU^'*l dreamed last night that my mother's spirit 

came and asked a mass of me: I go to arrange for a mass.** Xtabay 

is a form, which the evil one may assume to lure people to their destruc- 
tion : it may be male or female. As a female it is usually a beautiful 
lady in white, with her lowered hair falling down upun her shoulders ; 
she is most likely to be seen at night under large and spreading trees. 
She asks the passer whither he goes; suggests a ramble; even forcibly 
siezes and drags him to the edge of a precipice or cavern, over which, 
or into which, he is hurled. The heart of the victim is then torn out. 

A lover gives his sweetheart a present called muhul: it consists of 

definite articles in fixed quantity — a pound of cacao, two reales' worth 
of wheaten bread, four pounds of sugar, three centavos' worth of salt, 
two reales* worth of soap, one pound of starch, one real's worth of 
indigo, six centavos' worth of black pepper, one pound of leaf tobacco, 
a flask of anisette. All of these articles are placed in a basket of special \ 
form called abujo. If the gift is accepted the girl is bound to marry \ 

the sender. At the wedding feast the bride and groom sit at the | 

head of the table. His god-father sits next to the groom : her god- 
mother sits next to the bride. The god- father dips a morsel of food 
into sauce and oflers it to the groom ; the god-mother dips one and 
oflers it to the bride ; the bride and groom then exchange the same 

courtesy: the guests then fall to eating. The tunkul, or native 

drum, corresponds to the Aztec teponastl; it has largely gone out of 
use, but is said to still figure at some village festivals; the caracoi, or 
shell trumpet, is used in rural places to summon the people: rattles for 
dances are made from a calabash-like fruit in which the dry seeds serve 
to give the noise; horns of cattle with a sort of mouth-piece set with 
wax are sometimes used as trumpets; a small bow, or arch, made from 
a befuco (vine), strung with a cord, is held with the cord to the mouth; 
air is breathed upon it and it is caused to vibrate by being struck with 

a small stick. This instrument is called yW. At an eclipse of the 

sun or moon, they believe that a creature, named baboaiy is devouring 
the luminary and make a great din to scare it; a pregnant woman 
must not touch any part of her body with her hand during an eclipse, 

lest she injure that part of the babe, which is to be born. Cama- 

lofiga: there is sold in the portales of Merida, and at other towns gen- 
erally, what is called camalonga. This is an irregularly round object, 
dark in color, looking somewhat like a pebble; it is perforated and 
strung upon a bit of cord : it is said to be an imported root. It is 
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dipped into water, which is then taken internally as a remedy; it may 
be dipped into anisette, and the liquor is then applied as an external 
wash. A camalonga may also be carried upon the person, worn at the 
neck or the wrist. Such an object is often put in a little capsule of 
gold or silver and tied at the wrist of a child, to protect it against 

convulsions. Ke'esh are sold everywhere. They are little human 

figures of silver or gold: they are votive offerings, but the name means 
"an exchange,** **to exchange,*' and in describing their use this idea 
of exchange, or substitution, is clearly brought out: — "if a man is sick 
and near to death, he gives the santito one of these in exchange for 
himself.** (Fig. 23.) Among the votives and gifts to saints in the 
churches are clusters of pretty little orange-yellow gourd like fruits, 
called chuchitos; this Spanish word, derived undoubtedly from chichi, 
a woman*s breast, is given on account of the form. Father Juan 
Blanco, cura at Tekax, to whom I am indebted for much information, 
says that they are not edible, and that they are used only as toys for 
children and gifts to saints. Personally, we believe that their name 
and form indicate some special significance as gifts to saints. 

The Kubpal, {entrega de cabeza de cerdo, carrying the pig*s head), 
is celebrated on the third of May. One Indian serves as hermano 
mayor, older brother; he invites the hermanos menores^ younger 
brothers. Each contributes a rueda, wheel. At the centre of each of 
these is fastened a living bird or reptile. A ramada, leafy bower, is 
prepared beforehand. In it the various ruedas are suspended. A 
carrier leads the line bearing the rueda of the hermano mayor ^ which 
consists of a great loaf of bread, of wheat flour, set aroimd its circum- 
ference yi'\\\i pesos. The hermano mayor bears an entire, cooked, pig's 
head. All dance to music. After the dance all partake of the feast 

which is set out on a table in the ramada, The xtoles, formerly 

danced every carnival season in Merida, is falling into disuse. Still, 
we saw a band of these dancers in 1901. They are Indians, or are 
intended to represent them. Their dress is peculiar, characteristic, 
and, in part at least, survival. In the company we saw there were four- 
teen dancers and a standard-bearer; of the dancers seven represented 
females and wore the usual female garments and necklaces of coral 
beads, gold chains, pendants, etc.; their breasts were indicated as 
exaggeratedly developed. The other dancers wore the usual men's 
white shirts and drawers, but the latter had a red stripe down the side 
of the leg; jingling hawkbells were hung to various parts of the dress; 
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red fajas (belts), were worn about the waist. Most of the dancers 
wore sandals. All wore crowns, consisting of a circlet of tin, from 
which rose two curving strips of tin, which crossed above the middle 
of the head; from this circlet at spaced intervals rose four feathers — 
either real feathers or imitations in tin; two of these crowns, with 
real feathers and of unusual magnificence, denote the king and the 
queen. Under these crowns, covering the top of the head and hang- 
ing down behind over the shoulders and back, were gay red and blue 
kerchiefs. All were masked, mostly with old bits of brown cloth, 
with eye perforations and with nose and chin pinched up and devel- 
oped by tying. The men wore a baldric, or bandolier, which was 
probably of ancient type. It was wide, square at the ends, made of 
cotton, with inwoven designs — geometrical, animal, bird, etc. — in 
colors; at the ends hung bivalve shells. (Fig. 27.) The rattles used 
had an oval body set into a conical bunch of splints, uniting down- 
ward into a handle; these rattles were painted gaily. (Fig. 24.) 
Fans were carried by some of the dancers ; they had a wooden frame 
and handle, decorated with the national colors; the body was made 
of the handsome feathers of the ocellated turkey ; the handle is made 
of a turkey's leg. (Fig. 26.) There were two musicians, one with a 
piiOy or whistle, with a small mouthpiece gummed at the end of a long 
tin tube pierced with note holes; the other carried a painted tin 
drum oiththuekueil type; this he played with his hands. Hung to 
the side of the drum, near the top, was a turtle-shell upon which the 
drummer struck with a deer's horn. (Fig. 25.) The standard con- 
sisted of a long pole, surmounted by a tin disk, representing the sun's 
face with a protruding tongue; on the cotton banner were painted 
the sun, two men dancing, a serpent, and the words Suburbia de San- 
tiago^ igoo. The leader of the dance, the queen, carried a cord of 
San Francisco, with which to strike unskillful performers and intruders. 
Besides their own musicians, they had an accompanying band, which 
played music like their own ; it played before and after the dancing 
and when the company passed from house to house. During the 
dance itself the pitero and drummer perform. The music was peculiar 
and may be both old and Indian. The words sung were Mayan. 
Signals were given by the pito — one^ music; iwo^ prepare; three and 
faury dance; five, stand. At the beginning of the dance, the king, 
queen and two musicians were in the centre, the dancers circling 
around them in a double circle ; they then formed into two files, fac- 
ing, alternately, men and women ; salutes were given and pairs danced; 

[Proc. D. a. S., Vol. IX.] 11 [April 28, 190a.) 
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a roan danced, first with one, then with the other, of his immediate 
neighbors. There was a good deal of indecent suggestion in the 
dance. The fans and rattles were used in graceful movements among 
which crossings were frequent. After the dancing there was a good 
deal of rough and extravagant pretense of love making between the 
fictitious couples. The American Consul, Edward H. Thompson, has 
made a careful study of this curious dance, taking phonograph records 
of the music and cinematograph pictures of the movements. We 
understand that he considers it ancient and aboriginal and claims that 
it is represented in the mural paintings of ancient ruins. At carni- 
val time we saw, at Progreso, a band of mestizo dancers who gave a 
pretty dance vfiihpa/i/os, or staves; they had a standard, music, and 
leader, and were wonderfully trained. Their songs were in Spanish. 
The movements were almost exactly the same as those of the XtoleSy 
and the leader insisted that the music was the same, that of the XtoUs^ 
being translated from that of the Palitos. A careful comparison 
would decide which is the original, aud which the copy, if they are 

really related. At the Museo YucaUco in Merida, we photographed 

three old wooden masks which were *' worn by Indians at Carnival;'* 
they were well carved. One is believed to represent the conqueror, 
Montejo; it has been painted white and has a long beard; the second 
is also bearded, has hair gummed on, and likewise shows signs of white 
paint; the third is smaller, is whitened, but has no beard. (Fig. 28.) 

In the same museum, there is a board, nearly four feet long and 

one foot five inches wide, which bears in high relief figures said to 
have been carved by Indians; the date is uncertain, but the piece 
appears quite old. A rural scene is represented; an Indian, squat 
behind a well, is drinking; three birds are at a tank of water; behind 
this is an Indian carrying a basket of bottles. (Fig. 29.) 

The Kmen is the medicine man, the conjuror, the oracle, among 
the Mayas and he still plies his trade briskly. He says the **milpa 
mass,*' performs witch-craft, consults crystals. Don Manuel says that 
a good many years ago a h'men was offered some trifling sum for his 
services; he was greatly offended and said that any cura^ or priest, 
would repeat mass for a peso-and-a-half, but that he must have five 
pesos. This having been reported to the parish priest, he made a 
charge against the old man, who was cited to appear before a joint 
commission, ecclesiastical and judicial, at Valladolid. At its order 
the old man went through with his performance, erecting his platform, 
repeating his formulae, and making his symbolic movements. The 
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commission decided that he was merely repeating mass in Maya and I 

let him go. At harvest the h'men performs tick. A platform is"! * 

erected upon four poles or posts, and a cross is set upon it. A hole 
is dug and lined with stones and a fire is built therein; bread is pre- 
pared, and large cakes, which are wrapped in leaves and baked in this 
oven; 3a/.r^<f, a special drink, fermented bark of the balche tree mixed 
with honey, is prepared. This //^ and bakhe are the bread and wine 
of his mass. Wiih the liquid he sprinkles the four winds and invokes 
them and the wells for leagues around : the largest and thickest loaf of 
bread is then treated as the wafer in the Christian mass. Two assist- 
ants participate in the ceremonial. Chdchdk is the corresponding 

ceremony at seedtime. The Kmen makes much use of sastun, the 

magic crystal. Of such, he frequently has six or eight, the smallest of 
which he calls by the same term of endearment that is applied to the 
youngest of a family of children. These precious objects are usually 
glass stoppers from bottles or bits of prisms from chandeliers. Into 

them he gazes for visions. Don Manuel states that in the town 

where he formerly lived, there was a h!men who was his compadre. On 
one occasion a boy sickened and his father, suspecting that the h'men 
had bewitched him, went to the Judge (Don Manuel). The Kmen. 
summoned and questioned, replied: "No, compadre^ it was not I, but 
I can discover who it was." Calling for a candle, salt, aguardiente^ 
and cigarettes, he withdrew with the judge. After drinking and smok- 
ing, he lighted the candle and held his sastun between his eye and the 
flame: no result. Near midnight he tried again; still no vision. At 
the third trial, at daybreak, he saw the witch and described his loca- 
tion. He offered to transfer the bewitchment from the boy to the 
witch, but the boy's father feared consequences; on inquiry, he found 
that the accused really was at the place indicated at the time of the 
vision. This added to his fears, which became terror, when he saw the 
h'men cautiously burying something near his house. Hurrying to the 
judge he communicated his suspicions. The Kmen was again sum- 
moned and ordered to dig up what he had buried. On refusing, he 
was beaten. Finally he yielded and dug up a little figure of black 
wax, representing the witch upon whom he wished to turn the force of 

his own conjuration. It is said that the Indians foretell the weather 

for the year by observation of the days in January. The days from 
the first to the twelfth give the weather for the corresponding months; 
those from the thirteenth to the twenty- fourth, taken in inverse order, 
modify or verify the observations. Thus the thirteenth gives the ver- 



Digitized by 



GoogI( 



84 DAVENPORT ACADEMY OF SCIENCES. 

ification for December, the fourteenth for November, and so on. The 
portions of the day give the prediction for the part of the month cor- 
responding to them in position. To us, this seems doubtfully of 
Indian origin. 

The Zapotecs of Tehuantepec. 

For general statements regarding these we may refer the reader to 
the preceding series of Notes, We have but few additional matters to 
offer. The Zapotec town of Huilotepec, a few leagues from Tehuan- 
tepec, possesses a well-preserved, ancient "Mapa," painted on a strip 
of coarse, native, cotton cloth, 1.555 by .540 m. Three colors are 
used in the painting — blue, red, and black. All are somewhat faded. 
Mountains and hills, sea, river, and lagoons are in blue; red is used 
for division and enclosure lines; black outlines kings, horses, church, 
tiger, shield, two roads, etc. The two upper rulers wear pink capes; 
the third is in pink garments, the fourth wears a crown and garments 
of pink; all sit on black seats. In the group of eleven persons below, 
or at the side, of these four, the mid one in the second line has a blue 
cape ; the first and third of the lower line sit on pink seats; two indi- 
viduals near them are darkened, as if with a wash of india ink. The 
serrate base of the mountains near the sea is black. In front of the 
two figures, which are included in the triangular space between the 
road, river, and sea, are three designs in pale blue; in the space above 
are two faint designs ; in the other space near the nopal mountain is 
a device in the* same faded color, on either side of the black houses. 
In the section with the shield there is a faint bluish design in the lower 
comer, in the road behind the figure and the house. Between the 
lagoon and the edge of the cloth is a pale blue design, probably a little 
hill, though it resembles, somewhat, a face ; this has a word upon it in 
black, and a dull, irregular line runs from it to the left, toward the next 
division line. Some of the inscribed names look as if done in mirror- 
writing. It is the author's intention to publish a reproduction of this 
Mapa in the same style as the Mapa de Huahtla^ which he has already 
issued. It is for this reason that so much detail is given in the pre- 
ceding description. Dr. Castle, at Tehuantepec, called our atten- 
tion to Zapotec songs. Of these, he says, the Zandunga is a particular 
favorite. He believes that this was written after the historic events 
of La Noria and in connection with the outbreak. He says that it is 
particularly used at wedding celebrations, which are here elaborate 
affairs, running through a period of two weeks, during which the fam- 
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ilies of the two contracting parties try to outdo each other in enter- 
tainment. He asserts that when the Zandunga is being played in a 
house any passer-by, even the poorest Indian, may enter and partici- 
pate in the festivities : he may even invite any lady present to dance 
with him and she may not refuse. A song which bears this name is 
reproduced below, but we see no connection between it and La Noria. 

Attention once turned to these songs, we arranged with our friend, 

Don Arcadio G. Molina, himself a Zapotec, to assist us in securing 
examples of them. We are able to present sixteen, including the Zan- 
dunga. We are assured by a musician friend that the music has been 
profoundly influenced by European music. The words are given in 
Zapotec, with an English translation : the latter is made from Molina's 

Spanish translations, which will be found in the foot notes. The 

music has been written by Luis B. Lopez, a native Zapotec band- 
leader. So far as we know these are the first of these songs to be 

printed. In their words — a strange mixture of Zapotec and Spanish — 
in their poetical form, and in their content, they present interesting 
points for consideration. Molina says that there are three accent 
marks — first : \ suave or gentle when on the first, strong on the penul- 
timate syllable; second, \ gentle, affecting the penultimate or ante- 
penult; third, % is strong. The letters xh=g in gentlemen; h is pro 
nounced '*slippingly,** with the tongue against the palate; Xr=the 
English z. 
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Que gand shi mode racalaxhu ! 

Mi xelu ftacadespedirla; 
Napalu naha callate per lihi : 
Adios! ingrata xaguishelunf. 

I do not know what ails you! 

You leave me without saying — Adieu! 
I am dying here for thy love 

Adieu ! ingrate, thou shalt pay for it. 
Nahatih mds triste que guira. 

Naxhieh^ tuh que guixhihf naha; 
Gu^la rirah ni pah lado chaha: 
Sacd ngd guenda ranashihf. 

I am the most unfortunate being. 

I love, but without return. 
I come at dawn, rambling. 

Well I know what it is to love. 
Ni rah lixhu que ganddchahd ; 

Biui lixhu rulaga naha 
Xandd gapd alivio sacd Id? 
Lihi namf que xandani ; nja? 

I may not visit at thy house, 

For thy people despise me : 
Can I live thusi* 
In truth, no. 
Riina, nina, sin cesar por lihi; 

Cadi ngd ribexa de lihi ; 
Pero ma nuhii buena, guyeh , 
Que xandaha quixhelalunf. 
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I live, ever sighing for thee. 

This I did not expect from you. 
But enough, enough, 

Thou shalt pay for it. 

Hombre sea naha gurutl xuyu; 

Stubi gaxh^ ngala xandaguyu 
Tuhpeh naxhih^ lihi nga rulagu 

Ngangd ruxabindn dalu lah. 

Another man, such as I, you'll not find 

Whatsoever other he be; 
In hating him who loves you, 

You despise your own love. 

Que rixalahilicalu naha 

Yanaru biahaxhichenf; 
Para naha racatih cuexalu; 

Mds scarii n^ guenda stubi lucha. 

I know that you do not love me, 

Now I know it right well, 
it is enough, enough. 

Leave me to dwell in peace.* 



*i No s^ que le pasa! Por ti vivo suspirando, 

Te vas sin decirme \ Adids! fiso no esperaba de ti; 

Yo aqul muriendo por tu amor ; Pero basta — basta vete 

i Adi(5s ! ingrata, ya lo pagaras. Ya lo pagaras. 

Soy el s^r mds desgraciado; Otro hombre como yo no hallaras, 

Amo, y no estoy correspondid, Otro cualquiera s{; 

Amanezco divagado Aborreces a quien te ama 

Bi^n comprendo que asl se ama. Desprecias a tu mismo amor. 

Ni i tu casa puedo visitar S6 que no me amas 
Tu familia me desprecia : Ahora lo s^ muy bien ; 

I Puedo vivir asf ? — Me basta, me basta 

^Verdad, que no? Dejame vivir en paz. 
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Laureana, 

BIpapa bidoh naxhiehd 
BipapaW squihi stubi 

Xeneb^ guenda naxaca stine 
Guenda naxaca slaxhedoah. 



The angel, whom I adore, has flown, 
Flown to the unknown realm. 

Bearing with her the calm joy, 

Which illumined my faithful heart. 



Jamas xaxela guixhilayuh 
Sti biddh gucuexa shiuhba 

Cuehe dohorf yan^ 
Doho ni calluti naha. 



Never again in life will I find 
Another angel to calm my woes, 

To remove from me the cruel chains, 
Chains which cause me to suffer. 
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Puro guenda riina pobre spidd 

Saca cuUubd alivio para naha 
^Shi modo guixhela binf huarah? 

Alivio para lah que exiuhu. 

To sing sadly and weep, now, is my life, 

Seeking balm for my sorrows: 
How can a wounded soul find relief. 

— Relief can not come from her. 

Xhih n^ gu^la calliina 

Guenda riioa stin^ que cuexd 
Ngd guenda gutitih xucuexa 

Ngatih, ngatih, cabexd. 

In weeping day and night. 

My tears have never ceased; 
They will cease only with death, 

And for death, death only, I sigh. 

Bird bilushe esperanza napd 

Guixhilayu para naha ma bilushe 
^Shf fin gapd badohxhapa? 

Ni pah lado chahd, ni pah lado guenda. 

Perish my fondest hopes, 

The world, for me, no longer exists; 
Who will be my angel? For me 

— living alone, and ever alone. 

Sin lihi que racalaxhe guiban^ 

Vida sin lihi, cadi vida ; 
Ne lihitih racalaxhe guiban^ 

Guiban^ s61o para lihi. 

Without thee, I care not for life, 
* Life without thee is a desert. 
Only with thee do I care to live, 
And alone for thee to exist.* 



*Vol6 el dngel d quien adoro, Jamds en la vida hallar^ 

Y vol<5 d regiones estrafias Otro dngel que calme mis penas, 

Llevdndose consigo la calma, Quitarme las crueles cadenas, 
Que brindaba al fiel corazdn. Cadenas que me hacen sufrlr. 

[Proc. D. a. S., Vol. IX.J 12 [May 8, igoa.] 
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Cantar y triste llorar es mi vida, Perecieron mis esperanzas, 
Buscando alivio i mis pesares; £1 mundo para mi no existe; 

^Comohallaraliviounalmaherida? Que serd de mf, dngel mfo? [do. 
Alivio para ella no habrd? Viviendo aislado, y siempre aisla- 

De dia y noche llorando» Sin ti no quiero la vida 

No ha cesado mi Uanto; La vida sin ti es un desierto; 

Y cesard solo con la muerte [pero. S6lo contigo quiero vivir, 
Y d la muerte, d la muerte,solo es- Y s6lo para ti existir. 
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Eduarda. 

Spidii n^ spfdalu tubi 

Pardha chahd sin lihi 
Lihi squendii nabane, 

Ne lihi naha felfz. 

My life and thine have united; 

Where shall I go without thee? 
If thou art my only good, 

In thee will my happiness consist. 
Infelfz naha sin lihi 

i Pah lado chahd sin lihi? 
Guenda naban^ stin^ 
Rah mihulu xaxheld. 

Without thee I am an unfortunate, 
What motive have I, without thee? 

My life is with thee 

And only with thee will be. 
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Chih lihi gusianu naha 

Xalushe guixhelayuh 
Nanaxhiche sacdni : 

Xhuncohuini, Xhuncohuini 

Should you come to despise cne, 

I should die, 
Indeed well, I know it: 

My angel ! my angel ! 

Sin lihi ^shindi naha yia? 

Nabanf por nabani: 
Runi, ni ganashi runi, 

Raca ni guinf shi raca. 

Without thee, who am I? 

A lifeless body. 
My soul raving 

And ever raving. 

I Pah lado guyub^, 

Pah lihi gulagu naha? 
Que gapd lado chahd, 

Mejor bindushecd naha. 

What course should I take 

If you should come to despise me? 

I would have no course to follow : 
Better you kill me. 

Que xandd cuexa xhihcd: 

Xhihcd unabes naroho; 
Guidubi shiahnd xent^; 

Guenda guli mejor. 

I will not wait for that day, 

For me so dreadful: 
Which makes me tremble, 

Death even is preferable.* 



*Mi vida y tuya se ban unido Sin t( soy un desgraciado. 

i Adonde ire sin ti? Que fin tendr^ sin tf? 

Si tii eres mi linico h\6n Mi vida contigo esta. 

En tf se cifra mi dicha. Y s61o contigo estar^. 
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Si Uegues d despreciarme, 

La vida perder^, 
Muy bi^n losd 

Angel mio, agel mio. 

Sin tf ^qui^n soy? 

Cuerpo inerme, 
Mi alma delirando 

Y siempre delirando. 



i Que rumbo tomar6, 

Si llegues i despreciarme? 
No tengo adonde ir, 

— mejor me mataras. 

No csperar^ ese dfa; 

Que para mi es h6rrido; 
Que me estremece, 

Es preferible la muerte. 



I * ijV'v Jil l ' f n i rvT i ' ir ^'M 









^ 



Petrona, 

Petronita, Petronita, 
^Shf bine culagu naha? 

Ngd que ribexa de lihi Petrona, 
^Shindi rdcalu n^ naha? 



Petronita, Petronita, 

What have I done that you drive m^ out? 
I did not expect this from you ; 

What have you against me? 
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Petronita, Petronita, 

<jShf vida cutid^ lihi? 
Ni quin^, ni capd lihi, Petrona, 

Rah lixhu rulagu naha. 

Petronita, Petronita, 

How have I harmed you? 
I have not struck you, nor pounded you, 

But you drive me from your house. 

Petronita, Petronita, 

Rah lixhu runumandar, 
Tuh gacalaxhu xulagu, Petrona, 

Rah lixhu stiibilu duei^a. 

Petronita, Petronita, 

You command in your house; 
You drive out whom you please 

Queen, you are, of your house. 

Petronita, Petronita, 

Xiahd sin gacalaxhu 
Guird ni nahlu xune Petrona, 

Para cadi guixhichilu. 

Petronita, Petronita, 

I leave without complaint, 
I will obey you in all things, 

So as not to trouble you. 

Petronita, Petronita, 

Jamasni xulayu naha 
Need por lihi runa, Petrona 

Sacu lihisf risacu. 

Petronita, Petronita, 

Nevermore shall you see me; 
Although I weep for you Petrona 

Think not that you only are of value. 

Petronita, Petronita, 

Xaxheld stubi scd lihf ; 
Lihi nahlu que xanda, Petrona, 

Rahca guidii yanii ni. 

Petronita, Petronita, 

I'll find another as good: 
Think I can't, do you Petrona? 

Wdl, well, tbe^-o-we'll see.* 
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♦Petronita, Petronita, [chando? 

^Que he hecho que me estas es- 
Eso no esperaba de ti, Petrona, 

^Que es lo que tienes conmigo? 

Petronita, Petronita, 

jjQue mal le estoy haciendo? 
No te he pegado, ni puneteado, 
Petrona, 

De tu casa me estas echando. 

Petronita, Petronita, 

Tii en tu casa mandas, 
Echaras a qui^n gustas 

Reina de tu casa eres. 



Petronita, Petronita, 
Me retirar^ sin querer, 

Te obedecer^ en todo. 
Para no molestarte. 

Petronita, Petronita, 

Jamds me volveras i ver; 

Anuque por ti lloro, Petrona, 
No creas que s61o tu vales. 

Petronita, Petronita, 
HaDar^ otra como tu, 

Creeras tu que no, Petrona, 
Para despu^s lo veremos. 



I 'l MJi'"iJ l iii ^^^^^^^ 
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AfUonia. 

Desprecio ninilu naha, 
Para guidnalu stubu, 
Que ganda guicahanf. 
Need naha nacklaxhe. 



Your disdain toward me 
For deserting you : 

I do not feel it. 
Although I ought. 
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Guibah n^ guixhilayuh 

Bisenda guiropami 
Para ganashiehd lihi : 

No tubiluchatih lihi. 

Heaven and earth 

Have sent us here, 
That I may love you, 

And only that I may love you. 

^Shi modo rulagu naha? 

jjNaha gulagu )a? 
jMtjor nuticalu naha! 

Auta mulagalu naha. 

Why do you disdain me? 

Do you disdain me? 
Better destroy me ! 

But do not disdain me. 

^Shindf ribexa sin lihi? 

Lihi guid guixhilayuh; 
Lihi Have stid shialma 

Lihipeh misma spidd. 

What hope without you? 

Rose of the world, 
You are the key of my soul, 

And my very life. 

Hora lihi que guinii 

Ni guixheli shf gun^; 
Ni gana shingd raca; 

Laxha lu bih ribexd. 

In your absence, 

1 find liaught to employ me. 
I know not what transpires: 

I seem to live vacantly. 

Mas stiidolu nuaha gloria 

^Tungd mas feliz que naha? 
Que xandi 'guixhelu stubi; 

Feliz tubilucha naha. 

But at your side is my glory. 

Can one be more happy than I ? 
It is impossible; 
I, only, am happy.* 
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*Tu desden para coDmigo 

Per dejarte, 
No lo siento, 

Aunque lo deseara yo. 

El cielo y la tierra 

Nos ban enviado acd 
Para amarte yo 

Y s6lo para amarte. 

<iPor qu^ me desdenasP 

^Desdenarme tiii 
i Mejor acaba conmigo ! 

Y no desdenarme tii. 



^Qu^ espero sin ti? . 

Rosa del mundo; 
Tu eres Have de mi alma 

Y mi vida misma. 

En tu ausencia 

No hallo en que ocuparme; 
No s^ que me pasa; 

Se me figura que en el aire vivo. 

Mas i tu lado, es mi gloria 
^Habra otro mas feliz que yo? 

Imposible es que haya ; 
FeHz linico yo. 




i 
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Aft Angei. 

Badohuini ni naxhieh^ 

Sladolu racalaxhe cuexd 
Nc* para lihitih guiban^ 

Ne para lihitih guiban^. 
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Beautiful angel, whom my soul adores, 

I desire to live at thy side, 
And only to exist for thee, 

And only to exist for thee. 

Lihi runichahuilu shialnia 

Ruchechii shiuM 
Ruchalu gui6 tuex^ 

Rusabinindalu guira yuhba. 

Thou adornest my grieved soul, 

Dissipatest my cruel torments; 
Strewing my path with flowers. 

Calming my suffering. 

Biniseguir suexu, dngel stin<^ : 

Bini feliz' tuh naxhihi lihi: 
Triste hombre ni cacahalaxhi por lihi : 

Triste hombre ni calliina por lihi. 

Follow, my angel, thy happy path. 

Causing joy to him that loves thee well, 

To the wretch who sighs for thee, 
To the wretch who weeps for thee. 

De alegrii calliina por lihi, 

Dueiio stid scorazonlu 
Ne alegria siempre xanoshih 

Corazonhuini stid. 

With joy, weeping for thee, lives 

The owner of thy faithful heart ; 
With joy, loving, will follow thee 

Thy loving, tender and faithful heart. 

jOjala! iiandd nandi iiunadidgalu 

Gloria ni runesentir: 
51ab^ lihi n^ dixha scarii 

Guenda naxaci slaxhedooh. 

Ah could I but sing to thee 

The pleasant emotions I feel ! 
Could I but tell thee, in sonorous lines. 

The great joy my bosom holds ! 

[Proc. D. a. S., Vol. IX.] 13 [May 16. 1902.I 
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Xhunco, md xiaha ndi 

Bid6h gul^ para naha 
Biani de ahua stin^ 
Gloria stin^. 

Withdraw from me ihy sweet charms, 

Oh nymph, indeed, bom for me, 
Cloud of light, whom my soul adores, 
Eternal mansion of my hope. * 



*Angel bello, que mi alma adora, 

A tu lado quiero vivir, 
Y sdlo para tf existir, 

Y s6lo para tf existir. 

Tu adornas mi alma adolorida; 

Disipas mis crueles tormentos : 
Regando de flores mi senda; 

Anyentando el duro sufrir. 

Sigue, ingel mio, tu senda de dicha 
Haciendo felfz i quien bi^n te 
ama; 

Al triste ser que por tf suspira 
Al triste ser que por tf Uorando. 



De alegrfas te vive Uorando 
El duefio de tu fiel corazon, 

Con alegrfas te seguird amando. 
Su fic^l, tierno y dulce corazon. 

I Ojala ! pudibse yo cantarte 
Las gratas emociones que siento ; 

Repetirte en versos sonoros 

1a gran dicha que encierra me 
pecho. 

Me retiro mis dulces encantos, 
Ninfa que, para mi bien nacida, 

Rafaga de luz que mi alma adora, 
Eterna mansidn de mi esperanza. 
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Antonia. 

\ Antonio ingrato ! 

^Shf bin{ lihi 
Bisanii naha 
Sin ti motivo? 

Ingrate! Antonio! 

What have I done to you, 
That you should leave me 
Without reason? 
Xehlu sin gastf 

^Shingd calldcahi? 
Nuahd por lihi 
Gastf callaca. 

You avoid me without cause, 

What ails you? 
On my part 
Nothing. 
Shamoar napii 
Stidlu napd 
Felfz guirdpanii 
Bigueta xhona. 

When you have my love, 

And I have thine, 
Happy are we; 
Return, then. 
Cadi guindahu 

Riind por lihi 
Pah que guedu 
Xate sin lihi. 
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Delay not! 

For you I sigh j 
And if you come not, 
For you V\\ die. 
Shiahui callagui 

Por amor stidlu 
Li hi spidodh 
Lihi spidd. 

My soul burns 

For thy sweet love; 
Yes — angel mine; 
Yes — my life. 
Xhona guddh, 
Cabexd lihi, 
Lihitih ruchan, 
Laxh^dodhrf. 

Come, angel mine. 
For you I am waiting. 
' Only you are fitted 
To my faithful heart. 



*Ingrato Antonio 
^Que te he hecho? 

Que me dejas 

Sin motivo alguno. 

Te fuiste sin mot{vo 
<iQue te esta pasando? 

Por mi parte 
Nada nos pasa. 

Mi amor tu tienes, 
Y el tuyo lo tengo; 

Felloes somos, 
Regr^sate, lu^go. 



No te tardes 
Por tf suspiro; 

Y si no vienes, 
Mori re por tf. 

Mi alma ardiendo 
Por tu dulce amor 

Sf, angel mfo. 
Si, vida mia. 

Ven, dngel mfo, 

Te estoy esperando, 
S61o tii Uenas 

Mi fiel coraz6n. 
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Badohxhapa shunashi gufe, 

Stidolu naha felfz ; 
Need que gand gondd; 

Pero por lihi callonda. 

Most beautiful maiden, 
At thy side I am happy; 

It is not my forte to sing, 
But, for thee, I will sing. 

Slddotilu xaban^ 

Lihitih vida stin^ 
Sin lihi xanit^ludh 

Vidarf stidlu quidubi. 
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Only at thy side will I live, 
Angel of my affections ; 

Without thee I will perish, 
Beautiful mistress of my life. 

Desde chihgucabfah lihi, 

Amor stfu cuxaqui naha, 
Ni ti momento de gusto ; 

Ahuari siempre caguih, 

From the day that I knew thee, 

I burned with sublime love for thee; 

Not a moment calmed, 
My soul always burning. 

Dixha scarii que gapi: 

Para nandi nab^ lihi, 
Pah amor nap^ lihi, 

Badohxhapa spid^huine. 

I possess no adequate phrases, 
For expressing to thee, 

The eloquent love which I feel, 
Beautiful angel. 

Ni ti rato nacilaxhe 

Naxha rah nuhulu xhinico, 
Porque lihi guid stine 

Gui^ gundanl lachedodh. 

Not a moment do I desire 
To depart from thy side; ^ 

Because thou are the hope 
Of my life, darling. 

Lihi rudfu vida naha; 

Sin lihi que xaban^; 
Squendd naban^ nga lihi ; 

Dudard que xandd gdpalu. 

From thee I receive life; 

Without thee I cannot live ; 
Thou art the life of life to me; 

Do not doubt it.* 
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*Hermosisima joven, 

A tu lado soy felfz; 
No es mi destine cantar; 

Pero por tf cantard. 

S6I0 a tu lado viver^, 

Angel de mis amores; 
Sin tf perecer^, 

Hermosa duena de mi vida. 

Desde el dfa que te conocl, 

Yo abrasado de tu sublime amor; 

Ni un momento sosegado; 
Mi alma siempre ardiendo. 



Melodiosas frases no poseo, 

Para expresarte 
El elocuente amor que te profeso, 

Angel bello. 

Ni un momento quisiera 

Separarme de tu lado, 
Porque eres la esperanza, 

De mi corazon, naclda. 

De tf redbo la vida; 

Sin tf no viviria: 
Tu eres mi mismfsima vida, 

No has de dudarlo tii. 
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Julianita. 

Biet^ guixhilayuh sin dicha 

Gastf alivio para naha; 
Rondd para chuahi alegre, 
Lagald rfnaha mas triste. 

Unhappy came I into the world, 
There is no happiness for me ; 

I sing to rejoice myself, 
But it saddens me more. 

Tipah laxhedodh de yiihba, 

Gul^ para sufrimiento 
Gabat^ guicahd bih 

Guird lado lacd yiihba. 

Lacerate my heart, 

Born to suffer; 
For me there is no alleviation, 

Sorrows, and more sorrows. 

Rah niihutilu, badohx hapa, 

Guidubi amor stin^ nuhu 
Gabatirii gandd chuhu; 

Porque tubisi amor nuhu. 

Only at thy side, my angel, 
I pour forth my sweet love, 

And only at thy side. 
Elsewhere I cannot. 

i Ojala ! nacu scd naha, 

Tubisi laxhlddh ftdpamf, 
Nixami tubisi nexa: 

Nechenii tubisi yoho. 

Ah ! wert thou as I am, 

Our hqarts united, 
We would journey together, 

And together delight ourselves. 

Lihi gulii para naha 

jjShi modo gusiand lihi yid? 
Ndani shialmacd ribaxalu 

Rixhi, huashini nuhulu. 
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Thou wast bom for me; 

How can I leave thee? 
By day and by night thou dwellest 

In my sad soul. 

Pah lihi rulagu naha, 

Xami triste fin stin6: 
Rah bah stin^ cheh gunii ; 

Porque sin lihi xat^. 

If thou Ihouldst abandon me, 
Thou wouldst learn my tragic end, 

Thou wouldst weep o'er my tomb, 
Because without thee, I'd die.* 



*Desgraciado vine al mundo. 
Para mi no hay dicha; 

Canto para alegrarme ; 
Y me entristezco mis. 

Despedazad mi corazdn, 

Nacf para sufrir. 
No hay para mi un alivio 

Pesares, y mas pesares. 

Sdlo d tu lado, ingel mfo, 
Derramo mi dulce amor, 

Y s6lo d tu lado hago. 
En otra parte no puedo. 



i Ojald 1 fueses como yo, 
Nuestras corazones unidos, 

Caminarfamos juntos los dos, 
Y nos divertiamos los dos. 

Tu naciste para m(, 

^Como habia de dejarte? 
De dia y noche vives 

En mi alma adolorida. 

Si tii me abandones, 
Ya sabrds mi tragico fin, 

Llorards sobre mi tumba, 
Porque sin ti morir6. 
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Zuisa, 

Nin^ rondi gastf cahua 

Chuhu ndani laxhedoah 

^Shi mode ndi gapd calraa, 

Tub naxhihf naha guti? 

Notwithstanding my songs, 

My griefs are not mitigated ; 
How could they be mitigated, 
If my most beautiful angel die? 

Napd raz6n gunkshata 

Que xandd gapa stf amor; 
Tan narobo, tan nanashi : 
Casi ni gupd primero. 

Greatest reason have I for weeping, 
For other love I will never have, 
So sweet, so sublime. 
As my first love. 

Nagaci que guixheld 

Shi tindf xanda gun^ 
Rixilua galahd gut6, 
Por guti tub naxbieb^. 

In these moments I cannot decide 

What to do; 
Half-dead am I, 

Think of it, my faithful love lies dead. 

Napa ti yubba narobo 

Que xandd gacaexplicar 
Pah nacaexplicarnild, 

Queto rusdbani naha. 
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I feel acutest grief, 

Inexplicable, 
Could you explain it, 

I should die. 

Gastf alivio cuexa naha, 
Alivio stin^ guyaqui; 
Ngd que xandd guedd nunca 
En vano gab^ ; cuexa. 

There is no consolation for me, 
My consolation has perished ; 
I will not expect it, 
'Tis vain to expect it. 

Mejor guyub^ stf nexa; 

Porque nexacd md x^h ; 
Que xandd chuhu stubi ; 

Need fiacalaxhe fiuhu. 

' Tis better to seek another angel, 

Since this one has flown. 
And ne'er will return, 

Though I wish that she might.* 



*No obstante mis cantores, Siento un agudisimo dolor, 
Ni se mitigan mis dolores; Inexplicable, 

^C6mo se me habfan de mitigar. Si lo llegase a explicar. 
Si mi dngel bellose me murio? Muerto me tendrids. 

Muchisima razon tengo en llorar Lenitivo para mi no existe, 
Otro amor jamds tendr^ : Mi lenitivo ha perecido ; 

Tan dulce, tan sublime No lo esperar^ ; 
Como mi amor primero. Eu vano esperarlo. 

En estos momentos no hallo Preferible es buscar otro ingel, 
Que hacer Que ese ^ngel ya vol6 ; 

Medio muerto estoy, Y ya no volverd; 

Figurate, caddver mi fiel amado. Aunque lo quisiese yo. 
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Marina. 

Nfiia, nanii de que naha 

Rate rilush^ per lihi : 
Lihipeh ruyub^ yanna 

Buena ocasion ridi bixhina. 

Dear girl, thou knowest, 
That for thee I drink the air, 

In search of thee, I wander, 

* Tis a delight to have found thee. 

Xandi gunadidgulu naha, 

RinaM lihi por Dios: 
Callat^ por amor stidlu 

Ni descanso ti momento. 

Listen to me. 

For God's sakel I beg; 

I am dying for thy love. 
And ceaselessly suffer. 

Biaha tuh nanhixhf lihi 

Lu shiiihba gundisd lah; 
Nunca gunidespreciarlu 

Tuh xh^di ruyubf lihi. 
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Pity him who loves thee, 

Console him in his grief, 
Ne'er show disdain 

For him who loves thee truly. 

Guixhilayuh gasti dixha 

5}un^pintar amor stidlu; 
Ni cuexaqui scorazodn: 

Ni que gusana silaxhe. 

There are not, in the world, words adequate 

To paint the love for thee 
Which inflames my heart, 

Which permits me no rest. 

Naxhiehe lihi sin fin: 

Guiechachf para spidd, 
Unico amor shiahui 

Amor de guiri amor. 

Great is my love for you. 

Refulgent star ! 
Balm of my soul ! 

Love of my loves ! 

Alegrfa n^ lihi nuhu; 

Tristeza nuhu n^ naha; 
Vida T\6 lihi nuhu: 

La muerte nuhu n^ naha. 

Joy lives with thee. 

Sadness with me; 
With thee, life, 

With me, death.* 



♦Nina sabes No hay en el mundo expresi vas frases 
Que por ti los aires bebo. Para pintarte tu amor. 

En busca tuya ando Que abrasa mi corazdn; 
£s una gloria el haberle hallado. Que ni descansar me deja. 

Esciichame £s mucho lo que te amo; 

Te lo suplico por Dios, Estrella refulgente, 

Muriendo yo por tu amor, Alivio de mi alma, 

Sufriendo sin cesar. Amor de mis amores. 

Compad^cete de qui^n te ama, La alegrfa contigo vive; 

Consudale en sus pesares; Y conmigo la tristeza; 

No desdeftarlo jamds, Contiga la vida; 

A qui^n deveras te ama. Y conmigo la muerte. 
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Mejor que nacabidh lihi 

Que hualland£ silaxhe 
Lixhignibah hualluahd 

Per amor ni napd llhi. 

'Twere better not to know thee! 

I have not rested a moment, 
I have lived in a prison, 

For the love which I have for thee. 

Gurutf hualluni naha 

Quird ni yanna calluni 
Amor stidlu, amor stidlu; 

Bidubi spian^ xen^. 

No one has e'er done to me 
What now is being done: 

Thy love ! thy love ! 

I am deprived of judgment. 

Naban^ de puro yiihba 

Por lihi siempre por lihi ; 
^Shindirii xanda gun^, 

Pah cadi gune por lihi? 
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I tread a rough path, 

For thee — ever for thee: 
What can be done, 

That I would not do for thee? 

Pah guenda rouda que fiuhu, 

Nir£ enamorado nate ; 
Guenda ronda rucuexi 

Algo shiuhba tuh callati. 

If song did not exist 

All lovers would perish ; 
Singing softens 

The grief of the sufferers. 

Esperanza stin^ lihi 

^Tungii guninegarui? 
^Naha Id? que xand£; 

Halasha lihi gandd. 

Thou art my hope ! 

Who can deny it? 
Do I deny it? I could not — 

Much less canst thou. 

Gurutkii xanda 

Gunicalmar chashiiihba 
Lihi tubilucha lihi 

Sin lihi n^ guenda guti. 

No one could calm 

My cruel sufferings; 
Only thou, and thou 

Without thee, I prefer to die.* 



*Valdrfa mas no conocerte, Si el cantar no existiese. 

No he descansado un momento, Todoslosenamoradosperecieran, 

En una prisi6n he vivido, El cantar suaviza 

Por el amor que yo tengo. Los dolores de los que sufren. 

Nadie me ha hecho Tii eres esperanza mfa 

Lo que ahora me esta haciendo ^Quien lo puede negar? 

Tu amor, tu amor; ^Negarlo yo? no podr^; 

Se llevo mi juicio entero. Y mucho menos negarlo tu. 

Cruzo una senda escabrosa Nadie podrd calmar 

Por tf y siempre por ti; Mis crueles sufrimientos; 

^Que podrfa hacer, Solo tii y tii 

Que por tl no lo hand; Sin ti prefiero morir. 
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Paco. 

Cadi gacu'naguih 

Casi naha d6 lihi; 
Triste guenda naguih ; 

Laci lah rutf amor. 



You are not jealous, 

As I am of you : 
Sad ' tis to be jealous : 

Jealousies quench love. 



N^ lani gastf gusto 
Guidubi vida yiihba 

Ni ti momento alivio; 
Guenda naguih ti lado. 



With jealousies there is no pleasure; 

Life is a martyrdom, 
With not an instant of joy; 

* Tis well to discard suspicions. 



Guruti riuhu bi^n, 
Pah gaca naguf h ; 

Guenda nagufh veneno 
Stid guird corazon. 
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No one takes pleasure 

If he is jealous; 
Jealousies are a poison 

Of all hearts. 

Tu racalaxhi chuhu 

Nd ti vida felfz; 
Gapd guenda naguih 

Casf de ti serpiente. 

Who desires to live 

A happy life, 
Avoids jealousies 

As he would a serpent. 

Gastl felicidad 

Ne binf naguihshata; 
Porque guenda nagufh 

Binf mejor rundushe. 

There is no joy 

With the jealous; 
Because jealousies 

Disconcert all. 

Bi^n racalaxhe chuhucanii 

Need vida nachucu 
Saci xaca naxiula 

N^ xicanii fellz. 

I wish we may live happy 

Though life is short ; 
Thus 'twill be prolonged 

And will give satisfaction.* 



*No seas celoso Quien desea vivir 

Como yo contigo; Con una vida felfz; 

Triste es ser celoso Huya de los celos 

Los celos apagan los amores. Como de una serpiente. 

Con los celos no se goza; No hay felicidad, 

La vida es un martirio, Con los celosos ; 

Ni un momento se goza; Porque los celos 
Conviene despreciar los celos. A todos descomponen. 

Nadie goza Felices deseo que vivamos ; 

Si es celoso; Aunque la vida es corta; 

Los celos son veneno Asf se prolongara 

De todos los corazones. Y felices nos hard. 

[Proc. D. a. S., Vol. IX. J 15 I May 31, 1902. 1 
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Pablo, 

^Shf bin^ lihi xehlu? 

Bixab6 naha yanna, 
Nana que guxab^ 
Lihi gastilicd. 

* What have I done to you that you avoid me? 
Orphan am I, today, 
I know that I have done nothing, 
Absolutely nothing. 
Riina de senlimiento 

Ruya desgraciarf 
Chuhu tuh guni mal 
De ti binf nayia nuhu. 

I weep from emotion 

In contemplating this misfortune; 
Some one must be working ill 
To a virtuous person. 



Digitized by 



GoogI( 



STARR — NOTES UPON ETHNOGRAPHY OF SOUTHERN MEXICO. II5 

Que gand shingi raca 

Quixhilayuh cashifie: 
Gudlh slid tubi stubi, 

Sin gani shf calluDi. 

Sadly I look on the world, 

Going to ruin; 
It gives not to each one its due, 

Nor knows what it does. 

Pah yand shingd runi 

Cada tubi nudfh; 
Ni runitocar lah : 

Ti gloria 6 sufrimiento. 

If but it recognized its evil work ! 

If ' twould give to each 
His due, 

To one reward, to another punishment. 

Naha nicahd gloria 

Naha ti recompensa 
Naha ti guiebichita 

Nahatih, nahatih. 

To me it would give reward, 

A recompense, 
A wreath, 
• To me and to me alone. 

Tuh iiuninegaruf 

^Ti gunaha naxaca, 
Ti gunaha risaca, 

Ti gunaha stiduf? 

Who can refuse, 

To a good woman, 
To a virtuous woman. 

What she deserves?* 



*^Que te hice que te fuiste? Lloro de sentimiento 

Huerfana soy ahora, Contemplando esta desgracia, 

S^ que nada he hecho Haya quien perjudique 
Absolutamente nada. A una persona honrada. 
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Asombrada veo al mundo A mf me tocaba un premiOy 

Que se ve i pique; Una recompensa, 

No dar i cada uno lo que es tuyo, Una guirlanda, 
Ni sabe lo que hace. A mf y s61o i ml. 

Si conociese su mala obra, Qui^n pudiese negar 

Diese i cada uno A una mujer buena, 

Lo suyo A una mujer honrada, 

A qui en premio, a quien castigo. Lo que bi^n merece? 
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Placido. 

Novio stin^ guti 

Tuh ndbinf naha: 
^Shf fin gapd yanna? 
Lahpehb^ ngd guti. 

My lover is dead ! 

Who would have told me ! 
What end have I left in life? 

My angel has flown, 
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j Jah suerte chaparra ! 
^Shingd bini naha? 
^Shf nuxab^ lihi, 
Gacadesquitarlu? 

Oh wretched fate! 

What have you done to me? 
What have I done 

To deserve such punishment? 
Gastf huallumd 

Para gaca tanto; 
Que xandi quish^ 
Ni que guxab^. 

I have done nothing 

To deserve so great punishment ; 
I ought not to suffer 
For what Tve not done. 
Quishe cada tubi 

Ni bini rarf; 
Tubi^i que quishe 
Obra stid guira. 

Each one in the world 

Pays for what he has done; 
' Tis not just that one pay 
For what others have done. 
Pah tubisi naca 
Ni naha gucd 
Cada tubi iiati 
Ni tuh nibanf. 

If to one alone should happen 

What now happens to me, 
He would die under it; 

No one would remain in the world. 
Mas quira vididi 
Guixhilayuh; 
Gastf sin que tidi 
Casi ni x^hpapa. 

But everything passes 

In the world ; 
Nothing endures, 
All passes, flying.* 
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*Muri6 mi novio 

Qui^n me lo hubiera dicho: 
^Qu^ fin tendr^ en el mundo? 

Mi dngel ya vol6. 

I Oh, suerte chaparra ! 

iQu^ me has hecho? 
^Que te he hecho, 

Para castigarme asf? 

Nada he hecho 

Para merecer tantos castigos ; 
No he de pagar 

Lo que no he hecho. 



Cada uno en el mundo 
Pague lo que haya hecho; 

No es justo que uno pague 
Lo que otros hay an hecho. 

Si d uno solo le pasase 

Lo que ahora d mf me pasa 

Mu^rese en al acto, 

Nadie en el mundo existirfa. 

Mas todo pasa 

En el mundo; 
Ninguna cosa dura, 

Y todo pasa volando. 
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Zandunga. 

Zandunga, por lihi calluna, mama por Dios: 

^Pardha nab^xalu, cielos de amor? 
Lihipeh quendayube, mama por Dios ; 
Amor stibu calluti naha, cielos de amor. 

Zandunga, weeping for thee, mama por Dios: 

Where dost thou live, heavens of love? 
In seeking thee, I wander, mama por Dios^ 
Thy love is killing me, heavens of love, 
i Ay, Zandunga! 

i Que Zandunga rutf, mama por Dios ! 
Zandunga que gutii naha, 
Prenda de mi coraz6n. 
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Ayel Zandunga! 

Zandunga who kills, mamapor DioSy 
Zandunga do not kill me, 
Joy of my heart. 
Zandunga pah lado chaha, mama por Dios; 

Pah que nan chuaha rah niehulu,cielosde amor 
Gul^ para lihi, mama por Dios: 

LaxhWoih rabini naha, cielos de amor. 

Zandunga, what end shall I pursue, mamapor Dios, 
If you despise me, heavens of love? 

I was born for thee, mama por DioSy 
My heart tells me so, heavens of love. 

i Ay Zandunga ! 

Que Zandunga rucibanf, mama por Dios: 
Zandunga naha bicibani, 

Angel de mi coraz6n. 

Aye, Zandunga! 

Zandunga, who gives life, mama por Dios, 
Zandunga give me life. 

Angel of my heart. 

Zandunga mieutras naban^, mama por Dios: 

Rah lixhu gondd siempre, cielos de amor: 
Lixhu ngd gacd lixh^, mama por Dios: 

Spidd gaca spidalu, cielos de amor. 

Zandunga, while I live, mama por DioSy 
I will sing in thy house, heavens of love; 

Thy home will be mine, mama por Dios, 
My life will be thine, heavens of love. 

i Ay Zandunga ! 

Que Zandunga, amor sublime, mama ix)r Dios, 
Zandunga, por lihi gat6, 

Huerita de mi corazdn. 

Aye, Zandunga! 

Zandunga, love sublime, mama por Dios; 
Zandunga, for thee will I die. 

Mistress of my heart.* 



[Pkoc. D. a. S., Vol. IX.] I June 26, igoa.] 
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^Zandunga per tf llorando, mama per Dios, 
^D6nde vives, cielos de amor? 

En busca tuya ando, mama por Dios; 
Tu amor me esta matando, cielos de amor. 

i Ay Zanduuga ! 

i Zandunga que mata, mama por Dios! 
Zandunga, no me matas, 

Prenda de mi corazdn. 

Zandunga, qu^ fin tendr^, mamd por Dios, 
Si tii me despricies, cielos de amor: 

Naci para ti, mama por Dios: 

Me lo dice el corazon, cielos de amor. 

jAy Zandunga! 

\ Zandunga, que da vida, mama por Dios ! 
Zandunga daniela a mf. 

Angel de mi corazdn. 

Zandunga mientras yo vivo, mama por Dios : 
En tu casa cantar^, cielos de amor : 

Tu casa serd la mfa, mami por Dios : 
Mi vida la tuya, cielos de amor. 

i Ay Zandunga ! 

i Zandunga, amor sublime, mama por Dios ! 
Zandunga por ti morird, 

Huerita de mi coraz6n. 



The Zapotec towns from San Geronimo to Tuxtla Gutierrez present 
much similarity. San Geronimo itself lies a little back from the 
Tehuantepec Railroad station of the same name ; it spreads over a 
considerable area, which is swept clean and bare by strong, hot winds. 
The houses are rectangular, composed of poles daubed with mud and 
wlytewashed, and roofed with high, steeply-pitched roofs. Pottery is 
there made from a blackish-gray clay : the material is broken up by 
mallets, mixed and shaped by hand into astonishingly large olla-like 
and plate-like forms. Single ollas are often lashed to carts and used, 

apparently, for hauling water. The Zapotecs are expanding and 

crowding on the other native populations far down toward Tonalaand 
other parts of Chiapas. Juchitan is a veritable hive from which swarm- 
ing is constant. Union Hidalgo is a Juchitec colony. Ixhuatan was 
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a ** made town/' governmentally devised, for the purpose of drawing 
the Juaves of San Francisco Ixhuatan from their lagoon and fishing, 
to make of them staid agriculturists. The experiment failed and 
Zapotecs have crowded into the village until but four or five Juave 
families remain. The Zapotecs through this region call the Juaves 

** Juapes '* — a name which these resent. The Juchitecos whom we 

met are large, strong fellows : many of them, if not all, still wear the 
ancient breech-clout of red cloth underneath their usual clothing; 
even boys of twelve wear this under the little shirts, which are their 
only other garment. A favorite food, not only among these Zapo- 
tecs but also among the Chiapas tribes, is posole. This, hereabouts, is 
a mass of wet-ground maize mixed W\\}[i panela (brown sugar). It is 
extremely condensed nourishment. Among Tzendals and Chols it has 
no sugar mixed with it, is white, and is kept moist by wrapping in 
banana leaves. Here it is dry, and of a brown or yellowish color from 

the admixture of sugar. Characteristic of this region are tortillas 

del horno (ua na su-kf) or baked tortillas. Tortillas about the size of 
a fruit plate are shaped in the usual way. An olla is sunk in the 
ground until the rim is just even with the surface : it is covered with 
a comal (flat, round griddle) or another olla : a good fire of coals is 
made in it. The tortillas are then placed in, stuck about the inside 
of the olla, and left to bake. When taken out they are crisp and, in 
the baking, have assumed the form of a saucer, by the turning up of 

the border. At Ixhuatan we found some curious toys of crude 

pcJttei^, which are made at Juchitan and sold as presents to be given 
at New Year. The forms include saucers, bowls, etc., and quaint fig- 
ures. Among these, representations of women with babies are ethno- 
ogically interesting as showing the way in which children are carried 
astride the hips and that two nursing babies may be carried at the 
same lime — weaning being delayed. (Figs. 30, 31.) 

The Zoques. 

The relation of the Zoque language to the Mixe has been well estab- 
lished and the two tribes are usually grouped into a Zoque-Mix e 
family. The student who has best studied language and people on the 
spot is Dr. Berendt, who spent some time at Tuxtla Gutierrez. Orozco 
y Berra says the Zoque, Zoc, Soque, language is spoken in Tabasco, 
Chiapas and Oaxaca. We visited this people only at Tuxtla Gutier- 
rez, capital city of Chiapas. At that tc^n, the Irdian part of the 
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population is all of this speech, but shows a considerable admixture of 
Spanish blood. 

The physical type does not appear to be well defined. In men the 
color is rather light : the eyes are rarely oblique and are widely spaced j 
the bridge of the nose, in youth straight or even concave, becomes 
notably aquiline with age; the upper lip frequently protrudes beyond 
the lower ; the lower part of the face is, often, broad ; an apparent 
aerocephaly is not uncommon. Women are, usually, asymmetrical, one 

shoulder being much higher than the other. The disease called 

pinto, or tina, is common ; blue or purple appears most frequently but 

it is often associated with white. Babies are carried in a strip of 

cloth, tied over one shoulder. The child is slung in this in front of 
the mother, with one foot before and the other behind the mother's 
body. It is said that the practice is to carry the babe on the back, 
but we saw nothing of it. We are inclined to attribute the notable 
asymmetry already mentioned to this awkward mode of carrying 

children. The Indian houses are far more characteristic than 

would be expected in a city, where so many mestizos live. Several 
structures are usually grouped together in one enclosure. (Supl. PI. 
liii, liv.) The largest usually backs upon the street and stands at the 
comer of the yard. It is substantially built, with thick walls, and 
tiled roof. The walls are plastered externally and smoothly finished 
with mud internally. The exterior of the wall may be divided, by 
the timbering, into round-hollowed panels; the plastering may be 
tinted or white, and upon a white foundation color streaks may be 
decoratively daubed. The base is often banked up with a slope of 
mud or stones. A small cross usually rises from the middle of the 
roof ridge. The front roof often projects over a porch, which is 
walled up at the sides and open in front. A screen of canes may 
partly enclose the front. This house corresponds to the teopantzinili 
(god-house) of the Tlaxcalans and Aztecs. The Zoque cook-house 
(= Aztec tezcalli) is less elaborate; the walls are of daubed poles, the 
roof of thatch ; the door of canes, set and tied transversely, rolls up. 
The granary (=Aztec cencalli) is built on supporting stakes and is 
sheltered by a doubly-sloping thatch which extends beyond it and is 
supported by independent poles and cross-sticks. In the cook- 
house, on the floor near the rear, a small oven is constructed ; it is no 
more than fifty centimetres long and its height and breadth are less; 
it is oval or elliptical, and looks like a huge limpet or an armadillo 
shell attached to the flpor. A pottery plate covers \\% ppening. A 
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curious bread is baked in this oven. It is made of corn, beans and 
shrimps; the mixture is shaped into a tortilla, which is then laid upon 
a large leaf; these are then rolled up and the whole is baked; the 

leaf imparts a sort of aromatic flavor. The dress of women is 

characteristic, and consists of three pieces. The iscahuipil^ of cotton, 
is rarely worn, but is usually folded into a flat pad and laid upon the 
head; the material is home- woven, and consists of alternately close 
and open bands. This garment is slightly larger than the true huipil 
and is neatly decorated with vertical lines of silk stitching, which 
divide it into fairly equal sections, and with silk stitching at the neck 
and arm-slits; these openings may also be bordered with lace. 
At mass, this garment is so worn that the neck fringe of lace 
borders the face, as with the Tehuantepec women. The huipil, made 
of similar stuff, is smaller and is worn as the ordinary upper body 
garment; the neck opening is cut rather low and is bordered with 
black; the arm-slits are bordered by a pleated border of cotton, the 
outer edge of which is worked with black designs. (Fig. 34.) The 
chincuey^ enagua, or costaly is made of two strips of indigo-dyed 
cotton, perhaps a vara wide; these are laid side by side and prettily 
stitched with colored silks; the free ends are then sewed together 
and decorated with colored stitching; these strips may be two metres 
in length. No belt is used in fastening this garment around the 
body; the open bag is gathered about the waist, the surplus is folded 
in front, and the overlapping end is tucked in ; this is so done as to 
leave a pouch or pocket, in which articles may be carried. (Supl. 

PI. Iv.) Besides the usual Indian agriculture, the Zoques have 

some industry in henequin, they weave cotton enaguas and huipilis for 
sale, and they make some pottery. The women shred out the hene- 
quin at home ; the weaving of ■ it into riatasy costales, arganas 
(halters, sacks, saddle bags), etc., is the work of men, although the 
manner of weaving is exactly that of the woman in cloth making. 

(Fig. 33.) An excellent red ware is made by Indian potters at 

Don Rodriguez. It is shaped into ollas, into neat censers of double 
goblet form, with three little birds, perched about the upper rim, etc. 

Clumsy bird-cages are to be seen at many houses. They are 

flat-bottomed, square-ended, semi-cylindrical- topped forms, made of 
sticks and strings, which are hung by cords, from and under the far- 
projecting roofs. (Fig. 32.) ^There are many persons who treat 

disease. They especially treat asustados (frightened persons ) After 
• feeling the pulse, they tell the patient how he has been frightened — 
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by water, or fire, or some animal ; these diagnoses are said to often 
be correct. They then take aguardiente^ romero and maize into the 
mouth and suck portions of the patient's body — the elbow-fold, the 
hand, fi uger tips, head, etc.; they then again take aguardiente into 
the mouth and spray it over the patient's head and face, which they 
then cover with a cloth. This treatment is pursued daily, the cure 
finally taking place on the ninth or the eighteenth day. A physi- 
cian, graduated at the City of Mexico, tells me that the Indians here 
have knowledge of secret remedies, which is transmitted from father 
to son. He knew a man who had a remedy for pinto. The substance 
was probably vegetal ; it was scraped or shredded, and applied directly 
to the spots, with almost immediate effect. The old man charged one 
price to all, rich and poor — and tliat was only two reales. Efforts 
were made, in vain, to learn his secret ; the old man was not moved 
by an offer of thousands of pesos^ nor by threats of shooting. He 

died shortly after, carrying his secret with him to his grave. Love 

songs exist in the Zoque language ; parties of young fellows go out to 
serenade, with instrument and singing, at the windows of the sweet- 
hearts. For weddings, special garments are used, but are rarely the 
property of the contracting parties, being rented for the occasion. 
M. F. Fernandez, of Merida, Yucatan, who speaks only as a traveler, 
though a good observer, says that at Tuxtla Gutierrez the bride, who 
is a virgin, carries a garland of flowers to church, at the mass next 
before the day of her wedding ; no one, not entitled to do this, would 
dare attempt it. He considers the custom a distinct aid to morality. 

Through a large part of Chiapas, as in Guatemala, there are two 

sets of officials, in towns where there are many mestizos and also many 
Indians. Thus, at Tuxtla Gutierrez we have two municipalities^ the 
mestizo officials and the ** Indian alcaldes.'' These are easily recog- 
nized, as they officially retain the ancient style of dress — small, short, 
loose camisas of home-spun cotton, wide drawers of the same material, 
and short over-drawers of leather, with decorative work upon the 
down-turned pocket- flaps. They wear broad-brimmed hats, under 
which are head-cloths j the latter are left on, when the hats are 
removed and carried under the arm. (Supl. PI. Iviii a.) After 
serving as Indian alcalde y a man wears this head-cloth as evidence of 
that service. The Indian alcaldes form the guardia del Santo Intierro. 
On Holy Thursday and Good Friday they stand on guard at the holy 

sepulchre with crosses, especial to the occasion, in their hands. 

Writers sjate that the Zoques are little influenced by emotions of 
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friendship, and that even blood relationship is little esteemed. They 
have, however, great respect for the artificial relationship of compadres. 
One of the notable customs is the displaying of elaborate respect 
between compadres when they meet. (Supl. PI. lix b.) A special 
formula of words, and definite rules regarding the removal of hats, 

bowing, etc., are followed. Among popular danzas is tht BaiU 

del Camaval or the BaiU de San JosL This was performed for our 
benefit. Music is supplied by violin, pitos and drum. The///(C?j are 
small, cane pipes, of two kinds. The smaller has slant-cut mouth- 
piece, partly plugged with gum, a square hole near the end and two 
similar holes opposite. The larger is longer, and has a similar 
mouth -piece, one round escape hole on one side, and several on the 
opposite side. The drum is a hollow cylinder, cut from a block of 
wood, with both ends covered with stretched skins, which are tight- 
ened by cord lacings, passing from one to the other, back and forth. 
The dancers are fantastically dressed. (Supl. PI. Ivi, Iviii b, lix a.) 
Four dancers participated in the rendition given us — the leader, a 
little girl, a man dressed as a woman, and a young woman. The 
leader and the little girl (who carried 2i jicara full of pink "flowers 
of the carnival'*), faced each other, dancing sedately, moving slowly 
back and forth, and from one foot to the other. The others carried 
bent sticks, presumably representing battle-axes, and danced in much 
the same manner, though with more freedom and life, circling around 

the leader and his companion. At Corpus (in June), they dance 

the BaiU de la Malinche. There are two chief dancers, a man and 
the Malinche; there are other dancers who perform the Baile de fierro. 
Those who, in this represent Spaniards, wear spurs. Unfortunately, 

we did not secure a clear account of this. In every teopanizintli^ 

there is, opposite the door and built against the rear wall, a neat altar 
table, smoothly finished with clay. Upon it stands a santito and 
offerings of fl^owers, candles, incense, etc. Above this household altar 
are usually to be seen four ears of corn of different colors. The 
three common colors are blandita (white), Colorado (red) — a rich 
crimson, and sangre de Cristo (blood of Christ) — a yellow, with red 
stains; usually the fourth is negro (black.) These ears may be 
arranged radiatingly, as a cross, or side by side. They have been 
blessed by the priest, and are later to be used as seed corn, to ensure 

good crops. In one group of houses we visited, there was a pretty 

hermita; it was neatly plastered and white- washed outside; the two- 
pitched tile roof was surmounted by a little cross; an altar, within 
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supported a dark Christ, dressed in a white gown and carrying a St. 
Francis' cord. The altar was covered with a white cloth, embroid- 
ered with red designs. Two or three censers were in the room and a 
little drum hung in one corner; this is used to summon the group of 
persons interested in the hermitay to their gatherings. Such buildings 
play a curious part in the life of some tribes. Here, they denied 

their use as burial places. In their feast of the dead here, they set 

plates of food and bowls of chocolate upon the bare floor, and cover 
them with a heap of flowers. They then withdraw, leaving the house 
for the night to the dead. The next day, returning, they open the 
heap and eat the viands. 

The Chiapanecs. 

When Orozco y Berra wrote his Geogrqfia de las lenguas^ only three 
towns in Chiapas still used the ancient Chiapanec language — Chiapa, 
Suchiapa, and Acala. Tradition asserts the past importance of the 
Chiapanecs. The relationships of the language have been consider- 
ably discussed. Perhaps Berendt, Charency, and Sapper agree in 
affiliating it with the Nahuatl. Orozco, in this connection, says; **So 
that, if the Chiapanecs and Mexicans (Aztecs) are not of one family 
they drank in their culture from a common fount * * .'* They 
are said to have computed time in the same manner as the Aztecs, 
although employing different symbols for representing the years, 
months and days, and to have used a similar mode of writing. Today 
the language is practically dead. A few old people, especially in 
Suchiapa, are said to know the meanings of the old words. 

The town of Chiapa is located upon the Mescalapa River, where 
there is a ferry, the boats being great canoes hollowed from single tree 
trunks. The population is largely mestizo. The town is famous for 
its lacquer work, which goes to Tehuantepec on one side and the Gulf 
of Mexico on the other. Chiapa vendors carry the articles into Vera 
Cruz and Tabasco, where they are called sifonesy and into Guatemala, 
where they are known by the name /msh. In Chiapa itself they are 
C2\\^di jicalpextli (the large bowls) and chinchin (the rattles). Figs. 38, 
39, 40, 41.) In 1896 we visited a house where this work was being 
made: five women were painting gourd toys. A white earth, gath- 
ered between Tuxtla Gutierrez and here, is used to make the color 
adhere. Paints are bought in bulk at Tuxtla Gutierrez and ground 
with a fine-grained pebble upon a stone slab. A waxy mass, aje^ 
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rough and reddish brown on the outside, and chrome yellow within, 
is used as a medium. The gourds are first rubbed with the white\ 
earth j the earth, color and aje arc mixed between stones; the mix-\ 
ture is applied to the gourd and rubbed by hand ; the gourd is then i 
rubbed upon a cotton pad lying upon the knees of the operator ; the 1 
final lustre is developed by rubbing with a tuft of cotton. Floral and 1 

other designs are painted on the colored gourd with a free brush. ' 

Much aje is prepared at the Tzotzil town of San Bartolom^. The • 
insect from which it is made is a species of coccus, which lives upon 
the timbre and the espino ne^ro, two trees of the leguminosce. The 
insects are found only from May to August ; when they first appear, 
at the beginning of the rainy season, they a e small — almost invisible; 
they grow to the size of a large tick, but are narrower ; they are of a 
fiery red color, but secrete a whitish substance which covers them. 
These insects swarm in such masses that the branches and trunks are 
white with them. They are brushed off into vessels and washed until 
the white disappears ; the mass is then boiled, crushed, and squeezed 
in a cloth ; the oily matter si rains out ; it is then boiled to drive out 
water, and washed several times in trays to remove blood, after which 

it is made up into balls. It sells at twelve centavos a pound. F^r 

the use of aje in somewhat similar lacquer-work by the Tara-caiis, see 

Pari /of these Notes, p. 13. Pottery is said to be made in Chiapa 

and Suchiapa but we do not know the ware. In the Januaryyf^^/dr, 

which is said to last fifteen days, pretty round rattles of lacquer- work 
(Fig. 41) are used by the dancers. Three days in this Jiesta are of 
especial importance, San Sebastian, San Antonio Esquipula, San 
Antonio Abad. On these days, as many as two hundred persons, all 
with rattles, participate in the dancing. There appear to be no 
words in this dance, but in the dance called cala/d, there is dialogue 
in the old Chiapanec language. This dance takes place during carni- 
val season, and among the dancers are the caialdy the tigre (tiger), 
and the venado (deer.) 

The Tzotzils. 

Linguistically, the Tzotzil and Tzendal are closely related, and 
belong to the great Maya family. Orozco y Berra inclined to derive 
both from the ancient, and now extinct, Quelenes. Both languages 
are confined to the state of Chiapas. Padre Jos6 Maria Sanchez, of 
San Cristobal, is a diligent student of Zoque, Tzotzil and Tzendal, 
and has labored faithfully among these tribes as priest. His Nomen- 

[Proc. D. a. S., Vol. IX.J 17 f July 5, 190a.] 
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datura^ is a useful chart, linguistically locating the towns of the state. 
He called our attention to some interesting laws of permutation 
between the Tzotzil and Tzendal; thus: 

Tzotzil: 6 i m final, become in 

Tzendal: a S b final, 
and vice versa. For example — Tzotzil tzim appears in Tzendal as 
tz^b. In both languages, they are prone to add, for elegance, the 
termination aly eiy il^'ol, ulXo words; in making these additions, the 
termination chosen agrees with the main vowel of the modified word; 
for example, j'ol (head) becomes, in elegant speech, jolol; eschil 
(brother) becomes eschilel^ etc. 

The Tzotzils of Chamula are those among whom we worked, 
although we did not visit their village; we met them at San Cristobal. 
It was these Chamula Indians who, in 1869, led a notable insurrec- 
tion. The soul of the enterprise was an inspired priestess — Agustina 
Gdmez Checheb. The plan was to kill all the whites and mestizoSy to 
restore idolatry, and to regain independence. Idolatry was re-estab- 
lished, an Indian boy was crucified as a mediator, and more than one 
hundred whites and mestizos were killed. The same spirit now exists, 
and yet— if we may judge by the list of charges now against 
Chamula prisoners in the jail at San Cristobal — finds an outlet, from 

time to time. The Chamula type appears fairly marked. The 

head is large ; the face large and coarse featured ; lips thick, though 
not notably projecting; stature greater than in the Tzendals; color, 
rather light.— — Even their mestizo enemies admit the phenomenal 
industry of the Chamula Indians. They are great weavers of wool, 
and their heavy chamarai and fajas go to their neighbors for many 
leagues around ; they make quantities of plain and simple furniture ; 
they fabricate violins, harps and guitars, upon which they delight to 
perform, and for which they find a ready sale; they manufacture large 
numbers of round boxes of thin wood, like pill boxes; they dress 
leather excellently, and their staining and polishing of heavy black 
leather surpasses the work done by mestizos at San Cristobal; they 
braid palm hats, and decorative bands of straw with which to adorn 
them. (Fig. 36.) Tzotzil dress varies with the town. At Cham- 
ula, men wear heavy, black, woolen chamaras (blankets, with neck- 
slit) and white woolen camisas, or jackets, and drawers; their hats are 
broad-brimmed and low crowned — the crown ending with a low 

*Nomenclatura de los Once Departamiento? de Chiapas. S?n Cristobal: 
1890. 
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conical projection, often in two colors, white and black; gay ribbons 
— usually green and red— decorate the hats; sandals, of heavy 
leather, have a heel guard of strong, handsomely polished, black 
leather, the height of which indicates the wealth or importance of the 
wearer. (Supl. PI. Ixiv a, Ixvi a. Also Figs. 35, 37.) Women 
often wear two heavy, black, woolen garments, each of a single piece, 
reaching to below the knees; from the middle of the breast in front, 
and from a corresponding point behind, hangs a tuft or tassel of red; 
a plain woolen belt girds the body around the under of the two gar- 
ments. *'(Supl. PI. Ixv.) Men of Huixtan wear /////<f hats, with flat 
brim and low flat crown ; this they perch upon the top of the head ; 
their camisas and drawers are of coarse home-spun cotton, decorated 
with a line of blue stitching. (Supl. PI. Ixiii.) Men from San 
Felipe wear white, woolen chamaras, which are short behind and long 
in front, with narrow stripes of red, yellow or black, which intersect, 
forming a coarse checking; they wear wide, cotton drawers and 
ordinary palm sombreros. Men of San Bartolom6 wear little camisas 
and wide drawers of home- spun cotton, into which bird, animal, 
human and geometrical patterns are woven with bits of bright col- 
ored worsteds. We observed no cases oi pinto among the Chamula 

Indians whom we measured ; the disease is common at San Bartolom^. 

In counting, the Indians assist themselves by touching the fingers 

of one hand, with the index finger of the other hand; thus, one is 
counted on the little finger of the left hand, two corresponds to the 
next finger, five is the left thumb, six the right thumb, and ten is 
the little finger of the right hand. 

The Tzendals. 

The name of this tribe is variously written Tzendal, Zendal, Cendal 
Ttzeitat^ Celdala, Celtaia, OSf the various pueblos visited Tenejapa 
(Supl. PI. Ixx) and Cancuc were assumed to be typical. The latter 
was the centre of the famous insurrection of 171 2, an insurrection in 
many respects similar to the already mentioned Chamula outbreak of 
1869. The heart of this insurrection was also an inspired priestess, 
Maria Candelaria. Dr. Brinton makes this insurrection the subject 

of his drama, named after the priestess. The Tzendals are shorter 

than the Tzotzils and much darker ; their heads, though smaller than 
those of the Tzotzils, are actually large ; the maximum head-breadth 
and face- breadth are often the same ; the lips are thick and projecting 
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and the face is often prognathic ; the ears are usually close to the head, 

while those of the Tzotzils frequently project. When at rest, they 

assume one of two attitudes : they either squat and throw the weight 
of the body forward onto the ball of the foot (Supl. PL Ixi b.) or they 
sit squarely on the ground with their legs stretched straight in front 

of them. Their hair is usually long and tangled and hangs so as to 

conceal the ears. To explain this, two apparently historical reasons 
are offered. It is said that after the Indians had been defeated in one 
of their past insurrections, the white conquerors cut off the ears of the 
vanquished : to hide this deformity they wore their hair long and over 
the place of the ears, which custom is continued. In the old church 
at Cancuc is a much prized painting; it represents a priest who 
aided in quelling the outbreak of 171 2. In the picture his 
hair is drawn down so as to cover his ears : it is claimed that the 
veneration of the Indians for him was so great that they have ever 
since worn their hair after the same fashion. The curious point of 
agreement in these stories is that both locate the date of adopting the 

practice, after a revolution. Few wear hats ; such as are worn are 

of the Chamula type. Most men of Tenejapa wear Chamula chamaras 
of vertically striped black and white wool (Fig. 42); camisas and 
drawers are made of cotton stuffs bought at San Cristobal ; the draw- 
ers are wide, but short, not reaching the knees ; the chamaras usually 
reach down below the drawers ; sandals are simple, without heel- 
guards ; the belts worn are not of their own weaving. While at Ten- 
ejapa the loner, heavv, black chamaras are rare, they are the rule at 
Cancuc. At Canruc all men wear the breech-clout and, when carry- 
ing burdens in the daytime, wear little else ; camisas are of native 
woven cotton, with a little decorative stitching at the neck and where 
the edges of the piece of cloth unite ; this hangs, when girdrd, just to 
the bottom of the wide- legged, cotton, drawers. Girdles at Cancuc 
are of local weaving, and are made of cotton thread which is bought 
ready-dyed; through the red texture run narrow lines of yellow. At 
Tenejapa, older men sometimes wear a broad sash of black woolen 
stuff, across the brea<=t, with the ends, hanging down the back behind, 
decorated for a foot or so with brilliant and solid color decoration. 
(Supl. PI. Ixxix b.) At Tenejapa, the women wear short huipils of 
cotton, decorated with separated designs, geometrical or animal, 
loosely arranged in transverse bands; the enaguas are dull blue, with 
narrow lines of red or yellow decorative stitching; belts are of white 
wool, or red, but are made at Chamula; over the shoulders, in cool 
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weather, the women wear a shawl or wrap, which is coarsely and 
broadly striped in red and blue. Women wrap their braids of hair 
around and around with red cords or s rings, until they look like red 
ropes, which they then coil about the he id. (Supl. PI. Ixxv.) The 
Cancuc women wear rather long huipils, of home- weaving, with little 
attempt at decoration; their dull blue enaguas are quite as plain; their ^ 

fajasy or belts, are mostly of wool, from Chamula. Tn the market 

at San Cristobal, we saw the women from San Andres wearing character- | 
istic huipils, the breasts of which were a solid mass of heavy embroidery. , 
(Figs. 43, 44, 45.) At Cancuc, the houses (Supl. PL Ixxvii.) \ 
are mostly built on slopes; stone foundations are therefore laid, to 
give a level surface for building; the walls are of poles, lashed hori- 
zontally to vertical supporting posts, and daubed over with dark adobe 
mixed with pine needles; the thatch is of zacaie, well laid, and care- 
fully trimmed at the lower edge. Roofs are often surmounted by a 
rectangular, carefully trimmed, crest-comb of thatch, upon which a 
line of potsherds is laid. Every house has its pig- pen, and most have 

atemascal; both of these are neatly thatched. At Ixtapa, they 

make salt, from the salt impregnated soil; this is made up into large 
cylindrical loaves, shaped in petates (rush mats), the impression of 
which they show upon their surface. These are cut up with saws, as 

sold in the market. The Indians of Tenejapk raise and sell fruit \V- 

— oranges, litnas and ahuacates. Those of Cancuc raise pigs At 
Tenango, they make pottery. Small sacks of pita are widely used, 

and are of local manufacture. (Fig. 46.) The pottery from 

Tenango is well made and is widely sold. The ware is fine grained 
and well baked; it is made chiefly in large jarras (jars), egg-shaped, 
with three loops for carrying straps or cords; they are of a yellowish- 
brown color, with decorations in darker brown, or in black; these 
decorations are conventionalized, and some may be derived from 
originally animal forms. These great jarras are especially used for , 

carrying chicha, (Figs. 48, 49.) Chicha is a fermented drink, 

made from the sap of sugar cane, which is much in vogue from here 
southward into Guatemala; it tastes something like apple cider and is 

cheap — a great mug full for a centavo. Tzendals, on the road, 

carry a little gourd or calabash of mai; (Fig. 47) this is powdered 
green tobacco, mixed with lime and chili; it is dipped with a little 
stick and chewed or sucked, **to strengthen the teeth." It is prob- 
ably stimulant, and enables one to withstand the fatigue of the road. 
It is also called pilico, and is, no doubt, the pisiete of the Mazatecs. 
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(See Part I, p. 78.) Posol is carried by Indians traveling on foot; 
the moist mass is kept fresh in banana leaves; at the brookside a 
jicara of water is dipped, and a handful oi posol squeezed up in it; 
here it has no sugar mixed with it, is white, and has a slightly sour 

taste, as if beginning to ferment. At Cancuc, they have three 

primitive musical instruments (a) the iambor^ cylindrical drum, covered 
at both ends with skin (Fig. 50); (b) pito, with two note-holes; 
tortuga (turtle), the great shell of a tortoise, beaten with the leg- bone 
of a deer. The shell is not artificially modified, except that a notch 
is worn at one place by the carrying strap or cord. ( Fig. 51, Supl. 

PI. Ixxiv.) Padre Sanchez tells us that the old calendar of eighteen 

months of twenty days each, with five added days to complete the 
year, is still in common use here. He says the intercalation of the 
five days takes place at Holy Week. His explanation is not clear, but 
we present the list of months, and the correspondence of these with 
our calendar, as he gives them: 

Chiapas: Calendar, which the Tzotzil Indians still use : igoi. 

From January i to January 20 is Tzim. 

January 21 to February 10 Batzul. 

February 1 1 to end of February Sisdc. 

March i to March 20 Muctasdi. 

March 2 1 to April 10 M6c. 

April 1 1 to end of April Olalti. 

May I to May 20 Ulol. 

May 21 to June 10 Oquin-ajual. 

June 1 1 to end of June Uch. 

July I to July 20 Elech. 

July 21 to August 10 Nich-quin. 

August 1 1 to end of August ........ Sba-vinquil. 

September i to September 20 Schibal-vinquil. 

September 21 to October 10 Yoshibal-vinquil. 

October 11 to end of October Chanim-vinquil. 

November i to November 20 P6m. 

November 21 to December 10 Yashquin. 

December 1 1 to end of December . . . Mush. 
Holy week: Cushel. Carnival: Tajamul. 

Much of interest could be learned at Cancuc regarding religious 
ideas and superstitious practices. In the church the natives repeat 
prayers in the native tongue. 
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The Chols. 

Chols live in two separated masses : one in Chiapas, the other in 
the Vera Paz, of Guatemala. The Choi towns of Chiapas have been 
sadly broken by the demand for laborers made by neighboring fincas 
(plantations.) Their villages are Tila, Tumbala, Petalcingo, Hidalgo, 
Trinidad, San Pedro Sabanta, La Libertad and Junchilpa. At 
Palenke and £1 Salto, a part of the population is Choi. More than a 
hundred Chols* are on the fincas of El Triunfo and El Porvenir. In 
the Cerro Dr»n Juan, are independent Chols, who have fled thither to 
escape contract labor and contributions; they are there quite safe, as 
there are no roads by which to pursue them. Within recent years, 
some three or four hundred Chols have removed into the state of 
Tabasco, to escape contract labor. Some Chols also live in the 
border district, between Simojovel and Palenke. This information 
regarding Choi distribution we owe largely to Mr. Henry Rau, of El 
Triunfo. To him, also, we are indebted for other data regarding this 

interesting people. There are three dialects of the Choi in 

Chiapas, corresponding to the three once important towns — TumbaM, 
Tila and Petalcingo; the two last are affected by a considerable intro- 
duction of Tzendal words. These dialects persist, and serve to 
determine the origin of the smaller towns of the Chols; thus, Hidalgo 

is a colony of Tumbald. We visited Chols at Hidalgo, Tumbali 

(now practically deserted), El Triunfo and Trinidad. Hidalgo is 
prettily located in a little flat valley, at the edge of a pretty stream. 

The men of Tumbald can be generally recognized by their coiones 

and their hair cut. The cotones are made of home- woven cotton, 
which is white, with vertical stripes of pink ; the hair is so cut that 
that on the forward part of the head is longer than that behind, and 

hangs down over the forehead as a bang or fringe. Senor Rau tells 

us that the Chols have nick-names, by which they are commonly 
called, and which they place after the other two names. Among 
these nick-names are sanate (a sort of bird), iusero (hunter of moles 
— tusd), cucaracha, paloma^ jefe^ pajaritOy chipilin^ ratotiy conejo^ 
venado, ardilla. We do not understand whence these names came; 
they are mostly, or all, Spanish; they may truly be '* nick-names.'' 
Seftor Rau also says that the Tzendals have nick- names, but in their 
own language. We met such in Tenejapa; there men regularly give 
three names, two of which are Spanish, the last native. There^ we 
feel sure that these are not nick-names, but the old family names still 
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preserved. The Chols are accustomed to bury dead children 

under the floor of their hut ; though it is against the law, and against 

the rules at El Triunfo, they persist in the practice. In Appendix 

II will be found a Choi vocabulary, which has been made by Sefior 
Rau for practical purposes at El Triunfo. He first prepared the list 
of words which he deemed advisable, and then secured the Choi 
equivalents. We present the whole list, though many words appear 
to have no Choi equivalent. To us, these gaps appear suggestive, in 
their ethnic and psychic information. 

The Lacandons. 

We regretted not visiting the Lacandons, as we passed so near their 
territory. Time was lacking for the visit, and it would have been 
difficult to subject their scattered population, without settled villages, 
to our purpose of measurement. We only refer to their well-known 
practice of nraking stone-tipped arrows, of which, and a bow, we give 
an illustration. (Fig. y.) It is doubtful whether these have much 
significance in the actual life of the Lacandons. It is quite possible 
that they are made more as curiosities and for sale, than for actual use. 

Note. — In this paper, the references are as follows : Supl. is Part II of 
the author's Indians of Southern Mexico^ soon to be published. Figs, 
referred to are those accompanying the present paper. 



Appendix I. 



Aztec Vocabulary made by an Indian Boy of Citlaltepec, 
State of Vera Cruz, for the Cura of Tantima. 

Coma la pasao bien : Are you well ? 

Quen ti panotica cuali, 

Fase entrarse : Enter. 

Hi hasi hicalaqui, 

Bengo a visitar a Ud. sr. I come to visit you, sir. 

De donde heres : From whence are you ? 

Campa mocha. 

Yo soy de San Nicolas: I am of San Nicolas. 

Nano haltepe San Nicolas. 

Hora en las frutas: Now, in fruits. 

Quiero comer naranja : I wish to eat an orange. 
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Ninequi nicuas lalax. 
Lima — li ma — lima, 
Platano — banana — cuahi/otc, 
Jicama — j icama— cazoL 
Camote — camote — camotli, 
Elote — bean — elolcot, 
Hagua£aie—z%ViZx:ztt— huaguacal. 
CaHa — sugar-cane— hugualtx. 
Quiero una cosa dulce : I want something sweet. 
Ninequi cosa Hen zopelic, 
Tortiila— coTTi-hxt2id—taihca/i. 
Came— meat— nacai, 
Queso — cheese — queso. 

lY tiene ud. gusto de incontrar el matrimonio con esfa muchacha? 
And do you desire to marry this girl ? 
Yguan tipia mupaquilio timo namix tis iguani il pocal. 
? Y tiene ud. gusto de incontrar ei matrimonio con este muchacho? 
And do you wish to marry this boy ? 
Y guanta tipia mupaquilis timonamixtis iguanni telpocaL 
iCuanto vale elmaiz? How much is corn worth? 
I Guen ipati sintlil? 
Pilon — loaf of sugar— chancaca. 
Esta — this — ni, 
Gallina — hen — siguafillo, 
Puerco — pig—pisotto. 
Polio — chicken— 'pollock. 
Gato—caX — misto, 

/ Que tanto^ quieres per esta su caballo? 
How much do you want for your horse ? 
/ Guesqui tinequi ni mocaballo? 
iQue tanto vas a dar prr su casa? 
How much are you going to pay for your house ? 
/ Guesqui ica ti caguas mucha ? 
I Que tanto pides por su solar? 
How much do you ask for your lot? 
/ Guesqui tittalani ica musolar? 
I Que tanto me dc^ por este sombrero? 
How much will you give me for this hat? 
I Guesqui tinetomacas ni sombrero ? 

f Proc. D. a. S., Vol. IX.l i8 fjuly vj, igoa.] 
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/ Que ianto quieres por su libro? 

How much do you care for your book? 

I Guesqui tinequi tea molibro ? 

I Que tanto mepagas? 

How much will you pay me? 

i Guesqui tineh talhtalguis? 

Regalame tantita agua. 
Give me a little water. 
Meh tlayoeoH achi attax. 
Da me de comer. 
Give me something to eat. 
Meh maca nitalcuas. 
Que gusfo me dio. 
What joy it gave me. 
Gue nehpactique, 
Mucho me agrada. 
Much it pleases me. 
Chaneyano nek pactiqui, 
Vien gisado. Welcome. 
Cuali clachichiguali. 
Vien zaias. Godspeed. 
Cuali hisialio. 
I No le falta nada/ 
Nothing is lacking? 
Axtlen qui poioa. 

Acalentar comidd. 
Heat up the dinner* 
Titonise tlalcuali. 
iCvmo tellamas? 
What is your name? 
I Claqtie mutoca ? 

iDonde vienes? 
Whence come you? 
iCampa tiguala? 

I Que dice su corazon? 
What does your heart say? 
/ CI en qui y togua mulloto! 
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/ Qu^ estas pensando ? 
What are you thinking? 
I CUn ti pensarogua ? 
/ Vds d comprar? 
Are you going to buy? 
/ Ti tlalcuali? 

I Cuando vas para su tierraf 
When do you go home? 
i Guen man tillas tea mucha? 
/ Cuantas dias de camino? 
Howr many days* journey (is it)? 
/ Guesqui tonati quipia hotlil? 

/A qui a Tantima y San Nicolas que tanto leguas tiene? 
From here to Tantima and San Nicolas, how many leagues? 
^Nica Tantima y guan San Nicolas quesqui legua quipia I 
M^^nana salgo para Tampico. 
Tomorrow I leave for Tampico, 
Musttal niquisa para Tampico. 
Y de Tampico voy para Vitoria en el tren. 
And from Tampico I go to Vitoria in the train. 
Yguan Tampico nilla para Vitoria y pan tren. 
Voy con la carga. 
I go with the cargo. 
Yguan milla y ca carga. 
Llevo venta. 

I carry something to sell. 
Niguica thalnamaquistli. 
Cosa buena. 
Something good. 
Cosa tlen cuali. 
Names of trees or woods : 
Palo de naranja. 
Orange tree (or wood). 
Lalax cuaguitc, 
Jovo — cuaxoen. 
Mirasol — Hocuela. 
Horejon — nacas. 
Lava trapo—nextamal. 
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Guallava — chalhocoL 
Sedro^giocuaguittic, 
Seiba—pochole, 
Candelio — macpil hxochiL 
Rosa — hxochicualitc , 
Names of animals: 
Venao — masa/talc. 
A rdilla — tococin. 
Armadillo — aytochi, 
Mapachi— mapachi, 
Tigre — tecuani, 
Tigrilla — cuamecale, 
Leon — masatecuanL 
Culebra — hocuilin . 
Voladura — apachi cugual. 
Qulebra negro — cHlt guguaL 
Cuatro narices — maguaquilic, 
Masacuale— masaqual. 
Collote — collote. 
Jabalin — simaron pizotole, 
Tejon—pesottil, 
Perro — chichi. 
Gato — mis ton. 
Nusa — sacamislei. 
Pajaro — gui/ole. 
Tor do — Sana. 
Papame — papame . 
Qiolinchi — pihpih . 
Guajolote — totoli. 
Gallo — cuapeleh . 

Data for knowing the earth: 

Cerro — mou nt ai o — tepele . 
Tierra — land — clalli, 
Piedra— stone — telele. 

La rollo grande — the great goxgt— guelliala. 
Que cosa — what thing — claquia. 
Palo — tree, wood, — cuaguille. 
Vejuco — vine — mecale. 
La lad era — the slope — iepehil. 



Digitized by 



GoogI( 



STARR — NOTES UPON ETHNOGRAPHY OF SOUTHERN MEXICO. I4I 

La subida — the ascent - claluecapan. 
La vajada — the descent — cla haxcapan. 
Me sube — I climb — nicUlcos. 
Bajate — descend (imperative) — chicUmo. 

Numbers for counting: 

Uno^se, 

Dos — ome, 

Tres — eili. 

Cuatro — nagui. 

Sinco — macuili, 

Ceis — chicuase, 

Siete — chicome. 

Ocho - chicuelli, 

Nueve — chichagui. 

Duz — maclaccli. 

Once^ eleven —yguance, 

Doce — X.'vj^wt—yguanome. 

Trece — thirteen — maclaciliyguamelli. 

Catorce — fourteen— ^^/!/j« naqui. 

Quince — fi fiee n — yguan macuili, 

Diez y seis — sixteen^yguan chicuase, 

Diez y sieie — seventeen— ^y^^/r chicome, 

Diez y ocho — eighteen —^^«j« chicuelii. 

Diezy nueve — mntittn— yguan chicnagui. 

Veinte — twenty — sempuali, 

Veinte y uno — twenty one — sempuali iguan se. 

Venle dos^ twenty -two — sempuali iguan ome, 

Vente tres — twenty-three — sempuli ighuan hey, 

Vente cuatro — twenty-four — sempuali i^uan naqui. 

Vente sinco - i^tTiiy-^iwt— sempuali iguan macuili, 

Veinte ceis — twenty-six— sempuali iguan chicuase. 

Veinte ciete — twenty-seven — sempuali iguan chicome. 

Veinte ocho — twenty -eight — sempuali iguan chicuey. 

Veinte y nueve — twenty-nine — sempuali iguan chicnaqui. 

Treynta —thirty — sempuali iguan maclaccli, 

Otro diez — another tta—unipuali. 

Words connected with the harvest and the field: 
Mais — indian corn — sittcli, 
Blanco — white — chipceguac. 
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Amario — yellow — cose tit. 
Amario —ytWo'w —maioj . 
Frijol — bean — eetlU. 
Picante —pep per — chili. 
L loccLS — cuacamucttic. 
Frijol de chivo — c hie hi me c a ettlic. 
Frijol de mala — nelecttec. 
Jicama — cazocle . 
Xonacate — xonacal. 
Calahaza — calabash — ayoctitle. 
Camote — camociitic . 
Colandro —colanfa, 
Pipian — pifian. 
Challote — challoctlic. 
Malangua — quequexquile. 
Jojolin —ajolin. 
Tomate —tomato — tomacle. 
Llerva buena — alhueno. 
Hasafran —hasafran 
Algodon — cotton— j^^a/. 
Sandia -watermelon — sandia. 
Melon — melon — melon. 

When one speaks to you : 

Te abla —he speaks to you —/a misnonoza. 

Ami me abla— he speaks to me — na neh nonoza. 

Le abla el otro -the other speaks to you — qui nonoza nese. 

Le abla aquellos —s\)t2k to them —nesequi quin nonoza. 

Nosotros — we — taguanti. 

El otro — the oth^r — neselloc. 

Aquellos otros — those others — nesequinoque. 

Hombre bueno — g >od man — cuali clacal 

Hombre malo — bad man — haxenali clacal. 

Horn bre embus tero — b oaster — ysttattcate . 

Hombre perverso — pe r v e rse man — clacal pastic . 

Hombre que falta el sentido — man who lacks setise — clacal haxclal 

namiqui. 
Hombre que tiene el sentido — man who has sense— clacal clalnamiqui. 
Hombre laborioso — industrious man — clacal tequipanna. 
Hombre que no trabajo — idle man — clacal haxtequipanna. 
Hombre anda rieza — man irrigating — clacal sannenemi. 
I Que dices? — what do you sa) ? — clen tiquitogua? 
I Que me dices ?^y^\i2X do you say to mtl— clenque tinechilquia? 
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Ctiando — when — quema. 

Haora — n o w — a ma . 

Entre un ra/o— soon; right away — serrata. 

In the daytime: 

AlaHana — morn \ng—ynaioc. 

A medio dia— midday — clacotona. 

En la tarde — afternoon — clapollaqui. 

For knowing the necessary things in the house: 

Metaie — mealing stone — mecitalt, 
Jicara — gou rd cu p — xhicali, 
Casu ela— zooYxng pan — chachapali, 
Caniaro — ^jar — comiU. 
Cuchara — spoon — cuchara. 

Concerning v hat one feels in the body : 

Estas aiegre — are you happy (well) — tipacioc. 
Estas triste — are you %2^^1—titeguipachigui? 
Estas enfadao — are you vexed ? — ticuesigui ? 
Estas enfermo — are you sick — timococogua? 
Estas con la calentura — have you fever — titotonilla? 
No puedes sanar — can you not zwi^—haxgudi tipachigui? 
Te deuele mucho — do you suffer much — chanellano mixcocua? 
Te duele sa cabeza — does your head pain you — mixcoqua musontecan ? 
Cuerpo — body — muclacayo. 
Mana — hand — moma. 
Barriga — stomach — moiH, 
Pie ma — leg — momes. 
Pies — feet- -muiexhi paclaguic. 
Diente — tooth — muclancopos. 
Oido — ear — munacas, 
Ojos — eyes — muichiz. 

No holies — do you not hear— axti clacaqui? 
For knowing the sky : 

La luna — the moon— mesettittc. 

El sol — the sun — tonati. 

Estrellas — stars— sicttattlin. 

El viento — the wind — ejecal. 

Nuves — clouds — mixcli. 

Elcielo raza — the clear sky — claclanestoc , 
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This little vocabulary is corrupt, in the spelling of both Aztec and 
Spanish words. Local peculiarities in grammar and pronunciation 
will be found in both languages. We give English equivalents for 
but few of the names of animals and plants, as the Spanish is usually 
transferred into our language. Where the Spanish and Aztec are 
alike, the borrowing is almost as likely to be from one side as from 
the other. 



Appendix II. 
Chol Vocabulary by Mr. Henry Rau. 



Abajo 

abeja ...... 

abierto . . . . 

abrir 

abusar . . . . . 

acabar . 

aceiie 

acceptar . . . 

acusar 

adelantar . ; 
adelante . . . 
adeniro. . . , 
adeudar . . . . 
adonde. . . . 

aflojar 

afuera 

agarrar .... 
agradable . . 

agrio 

agua 

aguantar. . . 
aguardiente 

agudo 

aguja 

ahi 

ahora 

ahogar . . . . , 

aire 

ageno 

alambre 

alcanzar . . . 

alegre 

algo 



lleval 

tschapp 

j imulisch . . . . 
jamiin 

tschaisch-uj-ti 

tschu-mun. . . 

zeniin 

li'-mal , 

beet 

wakidn 

col-16 

chu-ku 

uz-at 

paj 

ja 

lembal 

amba aguchan, 

gul^ 

muj yalel ti ya 

i-k 

mach-chanik . 

muj -tfa 



down : below. 

bee. 

opened. 

to open. 

to abuse. 

to finish. 

oil. 

to accept. 

to accuse. 

to advance : to forward. 

forward. 

within. 

to owe. 

where. 

to loosen. 

outside. 

to seize. 

pleasant : agreeable. 

sour. 

water. 

to suffice. 

spirits: liquor. 

sharp. 

needle. 

there. 

now. 

to choke; to drown. 

air. 

strange. 

wire. 

to follow ; to obtain. 

gay. 

something. 
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algunos • . . 
almorzar . . 
al rededor. 
alto 



amanecer . . 
alii este . . . . 
amarillo . . . 
amarrar . . . 

amigo 

ancho mas . 

andar 

anillo 

animal .... 
anteaycr . . . 

antes 

apagar .... 
apearse . . . . 

ano 

aprender . . 
aprovechar . 

apuntar 

arbol 

arder 

arena 

arreglar 

arriba 

arroyo .... 

arroz 

asar 

asesinar.. .. 
asiento . . . . 
atar-atado. . 

atras 

ausecte.. .. 

ayer 

ayudar .... 
azucar . . . . . 

azufre 

azul 

bailar 

bajo 

bala 

bafiar 

bafto 

barato .... 

barba 

barriga . . . . 



ti jolloval . 

chan 

zuk-a. . . . 
isch-anf . . 



kut-schu 

pi-iil 

niiik 

cuai ti chumbal-che . . 
amba mut ke bultche . 



uschil . . . . 
oni-yisch . 
tiup-ii . . . 
jubel .... 

jabil 

maku-ni^. 



tfel 

mi pulel. 

ji 

muj-mel . 
chan . . . . 



pa 

ujzil 

paj-pon . . . 
zun-zdn . . 
butsch-lib . 



jum pat 

mach-hua-on. 

ak-bi-ao 

kotian 



pek-el . . 
tz li-mel. 



lactz-uk-ti . 
lak-tnock . 



[Pkoc. D. a. S., Vol. IX.] 



some. 

to breafast. 

around about. 

high. 

to dawn. 

there it is. 

yellow. 

to fasten ; to tie. 

friend. 

wider. 

to go; to walk. 

ring. 

animal. 

day before yesterday. 

before. 

to put out. 

to alight. 

year. 

to learn. 

to profit by; to improve. 

to note down. 

tree. 

to burn. 

sand. 

to arrange. 

up; above. 

arroyo; gorge. 

rice. 

to roast. 

to assassinate. 

seat. 

to tie; tied. 

behind. 

absent. 

yesterday. 

to aid. 

sugar. 

sulphur. 

blue. 

to dance. 

low. 

ball; bullet. 

to bathe. 

bath. 

cheap. 

beard. 

stomach. 

fAug. 12, 1903.] 
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barril . . . . 
bastante . 
baston . . . 
baul .... 

beber 

bestia . . . 
bien . . . . 
bianco . . 

boca 

bonito.. . 
borracho . 

bota 

bote 

botilla . . . 
brazo . . . . 
brincar . . 

buey 

bulto 

bmro 

buscar . . . 
cabal . . . . 
caballo . . 
cabello . . 
cabeza . . . 
cadena . • 

caer 

caja 

cal 

calentura 
caliente . . 
calor . . . . 
cama . . . . 
cambiar. . 
camino . . 
chamarra 
camisa . . . 
campana 
cansado . 
cai\a . . . . 
cara .... 
carcel . . . 

carga 

carne . . . 
caro .... 
carta . . . . 
casa .... 
casar . . . . 



ka-bul 

ti^ 

japu 

ka-gu 

utz-at-ku 

su-suk 

lak-ti 

huik-et 

hukub' 

lah-k'ub 

la gu^Iitz 

huakasch .... 

suk-ldn 

tzuk-iil 

ka-gu 

zu-zil 

jol 

hiaj-lel 

tidn 

k-ak 

tik-hual 

k'aina-tik-hual 

tzsch-ak 

laj kesch 

bi 

zutz 

buj-k 

luj wen 

sik-ut 

kutsch-ul .... 

gue-el 

kabuli tiojol . . 

jun 

odiot 

niuk-punel . • , 



barrel. 

sufficient. 

club; cane. 

trunk. 

to drink. 

horse; beast. 

good; well. 

white. 

mouth. 

good. 

drunkard. 

shoe. 

boat. 

wine-bag. 

arm. 

to jump. 

ox. 

package; burden. 

donkey. 

to seek. 

exact; right. 

horse. 

hair. 

head. 

chain. 

to fall. 

box 

lime. 

fever. 

hot. 

heat. 

bed. 

to change. 

road. 

blanket. 

shirt. 

bell. 

tired. 

cane; reed. 

face. 

prison. 

load; burden. 

meat; flesh. 

dear; expensive. 

letter. 

house. 

to marry. 
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castigar . . 

cavar 

cazar 

ceniza 

cerca 

cerrar 

cicatriz 

ciclo 

cierto 

cinta 

citar 

claro 

clavar 

cobrar 

coger 

cola 

colgar 

colocar 

Colorado 

coiner 

como 

companero . . . 
componer. • ,. 

comprar 

comprender . . 

COD 

concluir 

coDdenar 

coDdicioD .... 

conducir 

conejo 

confianza .... 
conforme .... 
confundir .... 

conroigo 

conocer 

conseguir .... 

consejo 

consolar 

constar 

coDtar 

contener 

(estoy) contento 

coDsistar 

continuar .... 

contra 

copa 



I 



mujatz 

tiokd 

ti dn 

luk-ulisch . . 
mup-ii 

panchan . . . 

mua suben . . 

jamul 

tzuk-pu .... 

tschuk-ii . . . . 

hojkan. . . . 

chuchuf .... 
hu^-el ...*.. 

muj-mel. . . . 
muj munie . . 

hitiok jondn 
schuj-ti .... 

tf-ul 

mubmic . . . . 
muj-zuckUn . 

me-lel 

uzat-afi6n . . 



to punish, 
to dig. 
to hunt, 
ashes, 
near, 
to close, 
scar, 
sky. 

sure; certainly, 
cinch, 
to cite, 
clear, 
to nail, 
to pay. 
to gather, 
tail. 

to hang up. 
to arrange; to place- 
red, 
to eat. 
how? 

companion, 
to compose; to make, 
to buy. 

to understand, 
with. 

to conclude, 
to condemn, 
condition, 
to conduct, 
rabbit, 
confidence, 
agreed, 
to confound, 
with me. 

to be acquainted with, 
to succeed, 
counsel, 
to console. 

to be certain; consist of. 
to count, 
to contain, 
content, 
to consist, 
to continue, 
against, 
cup. 



Digitized by 



GoogI( 



148 



DAVENPORT ACADEMY OF SCIENCES. 



coraje 

corazon 

corcho 

cordel, cordon 

correo 

correr 

cortar 

corte 

cosa 

cosecha 

coser 

costal 

crecer 

creer 

criatura 

crimen 

crin 

crudo 

cruel 

cruz 

cuadro 

cual 

cuando 

cuanto 

cuarto 

cubierta 

cubrir 

cuchillo 

cuchara 

cuello 

cuenta 

cuerda 

cuerno 

cuero 

cuidar 

culebra 

culpa 

cuiiado 

cura 

curar 

dar (me lo) . . . 

deber 

debil 

digalo 

decidir 

dedo 

dejar 



mich-6n 

pusik-al 

poit*^ 

pui 

animdl 

zep^ 

kom 

tzi-sonel 

coschtial 

allul 

tzej-tidn 

wakiin 

vaki hora ma tilel 

jaipel 

mal 

cuchillu 

kaschlan-tschujan 

schu-lub 

ni-uk-ul 

kunun-ti^n 

lu-kum 

amiil hatiet 

ja-an 

tia-ld 

mazuk dn 

ak eniiin , 

bet 

sub^n 

jubd 

kuyu 



anger; vexation. 

heart. 

cork. 

cord. 

mail; post. 

to run. 

to cut. 

edge; cut. 

thing. 

crop; harvest. 

to sew. 

sack; bag. 

to grow. 

to believe. 

infant. • 

crime. 

mane. 

raw. 

cruel. 

cross. 

frJMe; square. 

which ? 

when do you go? 

how much? 

room. 

cover. 

to cover. 

knife. 

spoon. 

neck. 

account. 

cord. 

horn. 

hide; skin. 

to take care. 

snake. 

thy fault. 

cradle. 

care. 

to care for; to cure. 

give it (to me). 

to owe. 

weak. 

tell it (to me). 

to decide. 

finger — or' toe. 

to leave. 
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delito 

delante 

delgado 

demas (los) . . . 

dentro 

denunciar . . . 

derecho 

dcsarollarse. . - 
descaDsar . . . . 
descompoDer. 
descuidar . . . . 
desde (hoy). . . 

deseo 

desgracia. . . . 



despacio . 
despachar. . . 
despertar ... 

despues 

destruir 

detener 

deuda 

dia 

diente 

diferencia . . . 

dificil 

dinero , 

direccion . . . . 

distante 

doblar 

doler 

dolor 

domingo 

donde 

dormir 

dudar 

dueno 

dulce 

durante 

duro 

echar 

edad 

educar 

elegir 

embudo 

empedrar . . . . 

empezar 

enaguas 



mul fault ; crime. 

before. 

jay thin ; delicate. 

jambo the rest. 

I within, 
muj suben I to denounce. 



tioj. 



muk-kusch^ pusikul. 



gul^. 



k'untic. 



tschoj hul . 



pik-tian. 
bet 

k'in.... 
lak ^ . . . 



matsch-mejlik . 
tiak-iii 



mat 

lalak puk. 
k*usch . . . 



waki 

guyel 

mach-kojil. 

i-um 

tzsch i. . . . 



tiucdn . 
ak-^n . 



burrfk , 



muakajel . 
majz 



I right; law. 
j to develope itself. 
' to rest, 
to disarrange, 
to be careless, 
hereafter, 
desire, 
misfortune, 
quick. 

to despatch, 
to awake; to revive, 
well then, 
to destroy, 
to detain, 
debt, 
day. 

tooth. • 
difference, 
difficult, 
money, 
direction, 
distant, 
to double, 
to feel pain, 
pain. 
Sunday, 
where, 
to sleep, 
to doubt, 
owner, 
sweet, 
while, 
hard, 
to throw, 
age. 

to lead out. 
to select, 
funnel, 
to pave, 
to commence, 
skirts. 
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enamorarse. .. 

encargo 

encima de . . . . 
encontrar .... 

enemigo 

enfermedar . . . 

enfertno 

engai^ar 

enlodar 

enredar 

enseAar 

ensender 

nteero 

enterrar 

entrada 

entrar 

entregar 

enviar 

envidia 

equipaje 

esconder 

escopeta 

cscribir 

escuela 

ese, esa, eso. . . 
espantar .... 

espejo 

esperar 

espeso 

espina 

esposo 

esqui na . . . . . 

estoy 

este, esta, esto. 

estomago 

estrella 

estupido 

facil 

falso 

falta 

fallecer 

fango 

fatigar 

feliz 

feo 

fertil 

fiado 



si-pam 

muj tia 

k'am 

alot 

muj pus^ 

muj ochel 

muak-uken 

maleti'c 

julonib 

him 

muj-bukmdn 

piktian. . 

tschisch 

nioth-hual 

ankuy guanet, gua-andn, 
eek 

antic yom k'in 

tschu-mi 

luj-bel 

bet 



to be in love. 

charge. 

from above. 

to encounter. 

enemy. 

to be ill. 

ill. 

to mislead. 

to daub. 

to entangle. 

to show ; to instruct. 

to understand. 

entire. 

to bury; to inter. 

entrance. 

to enter. 

to deliver. 

to send. 

envy. 

equipage. 

to hide. 

shot-gun. 

to unite. 

school. 

this. 

to frighten. 

mirror. 

to wait. 

thick. 

spine. 

spouse. 

corner. 

I am. 

this. 

stomach. 

star. 

stupid. 

easy. 

false. 

lack. 

to die. 

mire. 

to weary. 

happy. 

ugly. 

fertile. 

trust. 
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ficl 

fijo 

flojo 

flor 

fondo 

fotzar ..:... . 

frio 

frito 

fruta 

fuego 

fucrte 

fumar 

gallina 

gana (tengo) . . 

ganar 

garganta 

gastar 

gate 

gobierno 

golpe 

gordo 

gota 

grande 

grano 

grave 

gritar 

gnieso 

gusaDo 

gustar 

haber. . .^ 

habitar 

hablar 

hacer 

hacha 

hambre 

hasta(iiiafi) . . . 

hay 

helar 

herida 

hermaDo 

hermoso 

hervir 

hielo 

hierva 

higado 

hija 

hindrar 



puerza . . 
zunial . . 

k^ak . . . . 
p'utial . . 

mut . . . . 
com-kii . 

b'ita.... 
mijilel . . 
mis . . . . 
koiiarol . 

jup^n. . . 

niuk. . . . 

oflel. . . . 
chunil . . 

s' ian . . . 
tschal^n. 

huif^ial. . 
ikul ti6 . 
ankii . . . 

guskiin . 

lok 

pi-mel . . 

kalobil. . 
sik-ti^m. 



faithful. 

fixed. 

loose. 

flower. 

bottom. 

to force. 

cold. 

fried. 

fruit. 

fire. 

strong. 

to smoke (tobacco). 

hen. 

longing (I have). 

to gain. 

throat. 

to spend. 

cat. 

government. 

blow; stroke. 

fat. 

drop. 

large; grand. 

grain. 

heavy; grave. 

to cry out. 

thick; fat. 

worm. 

to enjoy. 

to have. 

to live; to dwell. 

to speak. 

to make. 

hatchet. 

hunger. 

until (tomorrow); goodbye. 

there are. 

to freeze. 

wound. 

brother. 

beautiful. 

to boil. 

ice. 

herb (?). 

liver. 

daughter. 

to hinder. 
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hoja 

hombre . . . 
hondo .... 
hora .... 
hormiga . . 

hoy 

huerfano . . 

hueso 

huevo .... 

huir 

hule 

humear . . . 
humedo. . . 
humo .... 
hamaca . . . 
iglesia .... 

igual 

imitar .... 
iDcendio . . 
indicar . . . 
infierno. . . 
informar . . 
ingrato . . . 
injusticia . . 
insultar . . . 
interior . . . 
inundacion 

inutil 

ir (me voy) 

jabon 

jamas 

jarra ... . 
jornalero . . 

joven 

juez 

juntar .... 

justo 

labio 

labor 

lado UD. . . 
ladron .... 

lana 

largo 

lastimar. . . 

lavar 

leche 

leer 



yopdn . 
huinik 
awan . . 



leaf. 

man. 

deep. 

hour. 

ant. 

today. 

orphan. 

bone. 

tiu-mut egg. 

puz*el I to flee. 

I rubber. 



schi-nitsch 

gule (sach-mals) . 

maniktial 

b* ukel 



atsch . . . . 
tscha-yil 
aa-b .... 
clesia . . . 
lajal .... 



pulel . 
sub^n. 



yi lenon. 



but kujel 
mach wenisch . 

mach-lel 

schapon 



tschit-liun . 



hung-guel . 
schuj-tich . 



tidm 

zep 

guj-oniil 

lech 

lak tik eni jun 



to smoke. 

humid. 

smoke. 

hammock. 

church. 

equal. 

to imitate. 

fire; conflagration. 

to indicate. 

hell. 

to inform. 

ungrateful; ingrate. 

injustice. 

to insult. 

interior. 

inundation. 

useless. 

to go. 

soap. , 

never. ^ 

jar. 

day laborer. 

youth. 

judge. 

to join; to gather. 

just. 

lip. 

labor. 

one side. 

thief. 

wool. 

long. 

to regret. 

to wash. 

milk. 

to read. 



Digitized by 



GoogI( 



STARR — NOTES UPON ETHNOGRAPHY OF SOUTHERN MEXICO. 1 53 



legua .... 
lejos .... 
levantar . 
libra .... 
ligero . . . . 
Iim6n . . . . 
limpiar . . 
linea .... 

loco 

lodo .... 
lomo .... 

lugar 

lumbre . . , 
luna .... 

luz 

llamar . . . 
Uegar . . . . 
llenar . . . . 
llevar . . . , 

llorar 

Hover . . . , 

lima 

macho . . . 
madera . . , 
madre . . . . 
maHrugar , 
madurar . . 
mais , . . . , 
malo . . . . , 
maltratar. . 
manchar . . 
mandar . . 

mano 

manleca . . 
manzana . 
manana . . 
marido . . , 
roartillo . . 

mas 

matar . . . . 
mayor . . . 
mecha . . . 
menor . . . 
mentir. . . 

mes 

meter . . . . 
mezclar . . 



mat 

tschoj-hiel 



tzeniun . . 
elemusch 
ak-in. . . . 



ok-ol . 



k'ak 

li 

k'ak 

puyu 

k'oti 

butin 

tschum machlel. 

uk-el 

tya-lisch ja-al . . 

sii 

tschi-tion' 

tic' 

nid 

tschoj-iel ikti6. . 

k*unisch 

ischim 

jon-tiol 



me-maj-lel. 

k'ub 

16u 



ischk-ul . . 
niosch-yal 



jambo . . 
zunzdn 



lotch . 
li . . . . 



league. 

far; distant. 

to rise. 

pound. 

light; slight. 

lemon. 

to cleanse. 

line. 

fool. 

mud. 

ridge. 

place. 

fire 

noon. 

light. 

to call. 

to arrive. 

to fill. 

to carry. 

to weep. 

to shower. 

lima. 

male. 

wood. 

mother. 

to dawn. 

to ripen. 

maize. 

bad. 

to treat badly. 

to spot. 

to command; to send. 

hand. 

lard. 

apple. 

tomorrow. 

husband. 

hammer. 

more. 

to kill. 

greater. 

wick; fuse. 

less. 

to lie ; to speak falsely. 

month. 

to measure. 

to mingle. 



[Proc. D. a. S., Vol. IX.J 



f Aug. i«, 190a.] 
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miedo ' b*uk-nidn . 

micl J tschab ... 

mientras ' 

mirar i k'ele 

mismo I hinitsch. . . 

mitad ' olil 

mojar 'a* tsch .... 

mono 

mordcr I zik- uschon 

morir | tschu-me.l . 

monstrar pu-zu. 

mover .... 

mucho 

mudar .... 
mujer .... 
mula ;...., 
multa .... 
musgo .... 

muy , 

mundo .... 
muchacha . 
muchacho . 



nacer. . . . 
nada .... 
nadie . . . . 
naranja. . 
nariz .... 
navaja . . . 
necesario 
negro . . . . 
niebla ... 
nievc. . . . 

no 

noche ... 
nombre . . 
nosotros . 
nube .... 
nudo .... 
nuevo ... 
nunca . . . 



nutrir . . . 
obedecer . 
obligar . . 
obscuro . . 
obsequiar 
ocultar . . 
ocupar. . . 



nik-an . . 
kabulisch. 



kij mam. 



panumit 

allusch-tschok. 
tschok-tuiun . . 
liok f-alul . . . . 
manik 



alaschasch . . 

lak-ni 

navaschasch 



i-ik 



manik 

ik-isch 

tschuks ak'ava. 
jonion la 



zijitio. 



ik-isch . . . . 
maj-tidn . . 
mach-asub. 



fear. 

honey; syrup. 

meantime. 

to look at. 

same. 

half. 

to dampen; to wet. 

monkey; doll. 

to bite. 

to die. 

to point out. 

to move. 

much. 

to silence. 

woman. 

mule. 

fine; penalty. 

moss. 

very. 

earth; world. 

girl. 

boy. 

to be born. 

nothing. 

no one. 

orange. 

nose. 

knife. 

necessary. 

black. 

mist. 

snow. 

no. 

night. 

name. 

we; us. 

cloud. 

knot. 

new. 

never. 

to nourish. 

to obey. 

to oblige. 

dark. 

gift. 

to hide; to conceal. 

to occupy. 
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ofender . 
ofrecer . . 

oir 

ojo 

oler .... 
olvidar . . 

olla 

orar .... 
oreja . . . . 

oro 

at( fto . . . 
otro .... 
oveja ... 
paciencia. 
padre. . . . 
padrino. . 

pagar 

pais . . . . . 

paja 

pajaro . . . 
palabra . . 
palanca . . 
palido. . . 

f)alo 

paloma . , 

pan 

pantalon . 
pafto . . . . 
papel . . . . 

par 

para 

parar . . . . 
parienle . 
parir. . . . 
parte . . . . 
pasado. . . 
pasear . . . 

paso 

patio . . . . 

pato 

pavo . . . . 
pecho . . . 
pedazo . . 
pedir. . . . 
pegar.... 
peine. . . . 
pelear . . . 



zakubi 

g'uty 

mach-k'ajalisch. 

p'et 

resal 

lak tschik'in . . . 



jambo , 



tiat 

jala-tiat. 
tioj6 . . . 
lumal . . 
jam . . . . 
mut. . . . 



a-u-t^ 

k'uniet 

tic' 

zu-mut 

kaschlan-huaj . 

guesch 

katschilul 

jun 



gua-til . 
piiil . . 



man-chabi . 
paschial- . . 



paniotiot 
petsch . . . . 
aj-zo .... 



k'atin . . 
j'az u. . . 
schi-yib. 
letiu' . . . 



to offend. 

to offer. 

to hear. 

eye. 

to smell. 

to forget. 

water jar. 

to pray. 

ear. 

gold. 

autumn. 

other. 

sheep. 

patience. 

father. 

god-father. 

to pay. 

country. 

Straw. 

bird. 

word. 

lever. 

pile; pillid. 

stick. 

dove. 

bread. 

pantaloon. 
I cloth. 

I paper; part. 
•I pair; equal. 

for. 

to rise. 

relative. 

to bear; produce. 

part. 

past. 

to walk. 

pass. 

court-yard. 

duck. 

peacock. 

breast. 

fragment. 

to ask; to beg. 

to paste; to strike. 

difficulty. 

to fight. 
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pelo 

pena 

peer 

pequeno . . 
percal . . . . 
perder . . . 
perdonar . 
perito . . . . 
permiso. . . 
perro . . , . 

pero 

perseguir. . 
pertenecer. 
pesado. . . . 
pesar .... 
pescado. . . 

peso 

picar .... 

pico 

pi^ 

piedra ... 

piel 

pierna. . . . 

pieza 

pimiento. . 

pino 

planta.. .. 
platano . . . 

plato 

pleito . . . . 
ploxno . . . . 
pluma .... 
pobrc .... 

poco 

poder .... 

polvo 

polvora . . . 
poner .... 

por 

porque. . . . 
posada. . . . 
posible . . . 
precio . . . , 
preferir.. . 
pregunta . . 
preparar . . 
presente . . 



z\iz6\ 

big-it 

saj-ti 

z'i' 

eften tschuku 

alutsch 

tschug 

tzik-uschon. 

k^ok 

tiu'n 

putschi .... 
ya 

tiaj 

ja-as 

latui' 

Ictiu 

k'uk'uD: . , . . 

tzi'-tia 

mej-lel 

tzu-lum 

zi-bik 

tschuk-i' 

tiojel 

k'aj tin 



hair. 

pain. 

worse. 

little. 

percale. 

to lose. 

to pardon. 

puppy. 

permission. 

dog. 

but. 

to follow; to pursue. 

to pertain to. 

heavy. 

to weigh. 

fish. 

peso; dollar. 

to prick ; to sting. 

peak. 

foot. 

stone. 

skin. 

leg. 

room; piece, 

pepper* 

pine. 

plant, 

banana. 

plate; flat. 

contest; fight. 

lead; plummet. 

feather. 

poor. 

little. 

power. 

dust. 

powder. 

to place. 

for; by. 

why? 

lodging. 

possible. 

price. 

to prefer. 

question. 

to prepare. 

present. 
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prestar 

primavera ... 

principiar . . . . 

• probable . . . . , 

probar , 

profundo. . . . . 

prometer 

pronto 

propiedad . . . . 

propio 

proteccion . . . 
provecho. . . . 
proximo . . . . , 

prueba 

pudrir , 

pueblo 

puente 

puerco 

puerla 

pulga 

pulmon 

punta. 

puno 

purgante .... 
que (dice) . . . . 

que 

quebrar 

quedar 

quejarse 

quemar 

qucrer 

qucso 

quicn(lo hizo) 

rabia 

rabioso , 

raiz 

rajado , 

rama 

raro 

raton 

raya 

rebajar 

recado 

recibir 

recoger 

recordar .... 
recto 



I majin . . 
kajel . . . 

I tiam.. . . 

I 

I 

i tscha-au. 



ok-wen 

lum 

pan-tic 

tschi t dra 

ti odiot 

tschak 

ni 

tschuki-masub. . 

tiob-o 

jilel 

suben 

pul^m 

maki ti tschalen 

gui-tic 

tiob-6 

k'ub-tic' 

ziik 

jusdn 

tschu-mii 

niatidn 

tioj 



to loan. 

spring. 

to begin. 

probable. 

to prove. 

profound; depth. 

to promise. 

promptly; soon. 

property. 

own; personal. 

protection. 

advantage. 

next. 

proof. 

to rot. 

town. 

bridge. 

hog. 

door. 

inch. 

lung. 

point. 

dagger. 

purgative. 

what (do you say?) 

what; that. 

to break. 

to last; to remain, 

to complain. 

to burn. 

to love. 

cheese. 

who (did it)? 

rage. 

rabid. 

root. 

split. 

branch. 

rare. 

rat. 

ray. 

to lower. 

message. 

to receive. 

to gather. 

to record. 

right. 
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red 

redondo . . 

refresco . . . 

* regalar. . . . 

regaiiar . . . 

regar 

reir 

relampago. 
remedio. . . 
remote . . . 
remover. . . 
renovar . . . 
repartir . . . 
repente . . . 

repetir 

resistir . . . . 
respirir . . . 
reves (al). . 
revolver . . 

rico 

riesgo .... 
rincdn . . . . 

rio 

robar 

rodilla. . . . 

rogar 

romper . . . 

ropa 

roto 

rubio . . . . 

rudo 

rueda 

ruido 

saber 

sabroso . . . 

sacar 

sal 

salida .... 

salir 

saltar 

salud 

saludar . . . 

salvaje 

sanar 

sangre. . . . 

sano 

santo 



tschim 

maj-tidn 

wichalen aleya 

zcnii 

z'ak 



boti'ol. 



na 

tschujtoch 
pisch .... 

tzi-li 

jup-^n . . . 

puz-el . . . 
ku-jil . . . . 
sumuk . . 
lok-esan . . 

az-am 

lok-el. . . . 



k'ogan . . . 
tschi-tsch. 

ischul tiat 



net. 

round. 

refreshing. 

to regale; to present. 

to blame; to scold. 

to water. 

to laugh. 

lightning. 

remedy. 

remote. 

to remove. 

to renew. 

to divide ; to distribute. 

suddenly. 

to repeat. 

to resist. 

to respire. 

backward. 

to revolve. 

rich. 

risk; danger. 

corner. 

river. 

to rob. 

knee. 

to beseech. 

to break. 

clothing. 

broken. 

ruddy. 

rude. 

wheel. 

noise. 

to know. 

savory. 

to take out. 

salt. 

saline 

to sally. 

to leap. 

health. 

to salute. 

savage. 

to render healthful. 

blood. 

sane; sound. 

saint. 
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sart^n 

secar ■. , 

sed 

scda 

seguir 

segun 

seguro 

semana 

sembrar 

semilla 

sencill* 

seniarse 

sentir. 

separar 

sepulcro 

serio 

servicio 

siempre 

sierra 

signo 

silla 

sin 

sirvienie 

sobrar 

sobre 

sol 

solamente 

solo 

sombra 

sombrero 

sordo 

suave 

subir 

sucio 

sudar 

suegro 

sueno , 

susto , 

suyo 

tabaco .* 

tabla 

tambien .... 

tanto 

tapa 

tarde 

techo 

temer 



schahien i frying-pan. 

tik-hinisch - to dry. 

likin-liil ^ thirst. 

schella silk. 

I to follow. 



piik 

pa-k. . . . 

buchldn . 



k'ak-al. 



pisch-ol , 
u-ma . . . 

lez-el . . . 

bulitsch . 

ni-al 

guy^l . . 



ujtz. . . 
job-6. 



suk-il. . 
ikisch . 



buk- nidn to fear 



according as 

secure. 

week. 

to sow. 

seed. 

simple. 

to seat oneself. 

to feel. 

to separate. 

sepulchre. 

serious. 

service. 

always. [forest. 

mountain; mountain 

sign. 

chair; saddle. 

without. 

servant. 

to remain over. 

over. 

sun. 

only. 

alone. 

shade. 

hat. 

deaf. 

gentle; suave. 

to mount. 

dirty. 

to perspire. 

father-in law. 

sleep. 

fright. 

his; your. 

tobacco. 

board. 

also. 

so much. 

cover. 

late; afternoon. 

roof; thatch. 
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tempestad. 
temprano 
tenaza. . . . 
tender . . . , 

tener 

tenedor. . . 
terminar. . 

testigo 

tiempo . . . 

tienda 

tierra 

lijera 

tirar 

tocar 

todo 

tomar . . . . 

tonio 

toro 

tortilla . . . 
toriuga . . . 

tostar 

trabajar . . 

traer 

trago 

trampa . . . 

trapo 

tras 

trato . . ^ . , 

tripa 

triste 

tronar 

tronco ... 

trote 

tuerto 

tumor . . . . 
ultimo. . . 

unir 

una 

urgente. . . 

usar 

litil 

vaca 

vacio 

vaina 

valer 

valle 

vapor 




pek-tiil. . . 
I jap, Icme 

makasch . 
guaj 




bik-il. 



tioj-mel . 
schuk-tic. 

tz-o-gutz . 
sich-tidm. 



I 



' jocholiich . . , 
I tio-jol 



tempest. 

early. 

claws. 

to. 

to have. 

fork. 

to terminate. 

witness. 

time. 

store. 

land. 

shears. 

to throw; to aim. 

to touch. 

all. 

to take; to drink. 

foolish. 

bull. 

tortilla; corn cake. 

turtle. 

to toast. 

to work. 

to carry. 

drink. 

trap. 

cloth. 

behind. 

conduct; business. 

intestine. 

sad. 

to thunder. 

trunk. 

trot. 

squint-eyed. 

tumor. 

last. 

to unite. 

one. 

urgent. 

to use. 

useful. 

cow. 

empty. 

scabbard. 

to be worth. 

valley. 

vapor; steamboat. 
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vaso glass. 

vecino pi-iil neighbor. 

vela nichim candle. 

vena vein. 

vender tscho-ni^ to sell. 

veneno poison. 

vengar to avenge. 

venir tilel to come. 

ventaja advantage. 

ventana window. 

ver kilin to see. 

vcrano k'in tiufiul summer. 

verdad melel truth ; true. 

verde hie-jiusch green. 

verdura allul greenness; verdure. 

vereda path; trail. 

verguenza kijin shame. 

vez time; once. 

viaje voyage ; journey. 

vida town— local capital. 

viejo schniosch, schnihep . . . old. 

viento ik wind. 

visiUr ju-ld to visit. 

vivir to live. 

volar guij-lel to fly. 

volver suj-ti^l to turn; to return. 

vomitar schenel to vomit. 

voz hatiet voice. 

vuelta return. 

y and. 

ya (viene) tialisch there (he comes). 

yerba yopdm herbage; grass. 

zanja tscha-kum ditch. 

zapato schumieb shoe. 

zorro pajui fox. 

I ump-el one 

2 tschapp-el *. . . two. 

3 uschcp el three. 

4 tschunp-el four. 

5 jop-el five. 

6 wacp-el six. 

7 wucp-el seven. 

S waschae-el eight. 

9 walump el nine. 

'o lump-el ten. 
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p:rrata. 

Page 76, eighth line under cut, for *0.>^." read '^jaka'' 
Page 124, eighth line, for '^aerocephaly" read '*acrocephaly. " 
Page 137, ninth line from bottom, for ^^per su casa'' read *^por su 
casa. * ' 
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Appendix III. 










.. (b) 


TZOTZIL. (c) 


CHOL. 


I . Man 




gui-nig 


uia-ic 


2. Woman. . . 




anz-te 


ish-ix 


3. Boy 




que-rem 


mun-ti-kil 


4. Girl 




ach-ihx 


un-ii-kis'h 


5. Father 




tat 


i-tat 


6. Mother.... 




me' 


i-na 


7. Husband.. 




mal-al 


i-no-shi-al 


8. Wife 




qui-nam 


ino-shi-al 


9. Son 




cal 




10. Daughter. , 




cal 




II. Older brot 




sban-guil 




12. Younger bi 




quig-ztin 




13. Older sistei 




guixc 




14. Younger si 




guigztin • 




15. Head 




too'l 


no shib 


16. Hair 




ztozt-iol 


no-shib 


17. Face 




cig (sit) 


lak-^ut 


18. Ear 




chi quin 


lak-chikin 


19 Eye 




sit 


lak-wut 


20. Nose , 




ni' 


lak-u ni 


21. Mouth. . . . 




ti' 


la-k'S 


22. Tongue . . , 




ka 


la-kak' 


23. Beard .... 




gui-sim 


laksukti' 


24. Arm 




nu cab 


lak-ub 


25. Hand 




yal-cab 


lak-ub 


26. Leg 




ca-tic 


lak-ok 


27. Foot 




coc-tic 


lak-ok 


28. Heart 




CO tan 


lak-pu-si-kal 


29. Sun 




ta-ta- ca-cal 


krn 


30. Moon 




ztiz-li cu' 


u^ 


31. Wind 






ik 


32. Lightning . 


c 


chauc 


chak 


33- B.ain 




sahal 


iso-ka'l 


34. Zacate . . . < 




gui-ni guic ja-ma 


jam 


35. Maize 




hisxim 


i-shim 


36. Calabash . . 




chum 


tchuum 


37- Deer 




chij 


tchi-mai 


38. Rabbit . . . 




tu'l 


tOul 


39. White.... 




sac 


ti-Sm 


40. Black 




yc 


ik-ul' 


41. Red 




tzaj 


chu-chu'k 


42. Yellow... 




can 


kun-kun' 

V 
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DIALECTS. 





TZOTZIL. (b) 


TZOTZIL. (c) 


CHOL. 




yoch 


yash 


la-ku'b 




chr-gue 


guel 


we-61 




las-cu-cho' 


cu-chaj 


u-chel 




chi-guay 


guay-el 


Wl-gl 




chr-c6-p5 


co-p5-jel 


t'an 




chl-an-the' 


a.le-j5n 


e-ti^l 




lexh-cac 


sca-bel 






chi-a-huan 


ec-xaul 


u-k^l 




jun 


tun 


jun-ti-kil 




chin 


cheb 


cha-ti-kil 




ox-ini 


6x-xeb 


ush-ti-kll 




chan-lm 


chan-eb 


chln-ti-kil 




hom 


lo-eb 


ho-tl-kil 




gua-quin 


gugueb 


wu^-tl-kll 




u-cura 


pi-queb 


wash-uk-ti-kll 




gua-xha-quin 


guc-xa-queb 


bo-lon-ti-kil 




ba-lu'-nem 


ba-lu-neb 


la-jun-ti-kil 




la-ju-nem 


la-ju-neb 


bu-luch-ti-kll 




bu-lu-chim 


bu-lu-cheb 


la-chln-ti-kil 




lag-cha-gen 


laj-cha-lleb 


jun-kal 




to-hom 


lab 


la-jun-tl-kich-a-kal 


ni'c 


la-ju -nem-sha-gui-nic 


la-jun-e-chau-ia-ic 


cha-kal 




cha-gui-nic 


chau-in-k 


la-jun-ti-ki-ush-kal 


-nic 


la-ju-nem-yoxh-gui-nic 


chau-in-Kc soc-la-ju-ne' 


ush-kal 




hoxh-gui-nic 


6c-xelab 


la-jun-ti-kich-in-kal 


r-nic 


la-jun-em-chan-gui-nlc 


oc-xet-ab soc la-ju-neb 


chin-kal 




chan-gui-nic [nic 


chan-e-tab 


la-jun-ti-ke-jo-kal 




la-jun-era-&-chan-gui- 


chane-tab soc la-ju-neb 






ho-gui-nic 


toc-tzlab 


j5-kal 



:) Socolienango, Chiapas). Our own lists were made with care but time 
sting. Terms of relationship and names of parts ot the body in some of 
dly include possessive, personal pronominal, elements. A few words are 
anish terms. 
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HELICINA OCCULTA Say. 



BY B. SHIMEK. 



The geographical and geological distribution of Hellcina occulta 
Say presents some points of unusual interest. 

This mollusc was first described by Thomas Say,' who 

recorded its discovery as follows: * 'All are dead and bleached. 

They occur abundantly in the ragged and abrupt * bluff ' half a 
mile below New Harmony, near the river bank, with many 
Helices that are commonly found in the western states." The 
'* bluff '* is loess, and in the loess of the northern Mississippi val- 
ley, especially in the belt extending from Indiana to Nebraska, 
this species is one of the most characteristic fossils. This latter 
fact demonstrates that it was once generally distributed through- 
out the Central Region, and that its widely separated modem 
colonies are mere remnants of a once abundant fauna. 

The species was first recognized as a modern snail in 1832, 
when Jacob Green described it from Pennsylvania as Helidna 
rubella ^ Doubt was formerly expressed concerning the identity 
of H. ocadta and H, rubella. As early as 1846 Dr. Amos Binney 
recognized the identity of the fossil and modern forms, ^ and 
again in 1851, referring to H, ocadta, he stated that he could not 
doubt its identity with //. rubella,^ But in Vol. II., p. 357 (1. c.) 
he expressed the opinion that it is extinct, and hence distinct 
from H, rubella. He figured both on pi. LXXIV., figs, i and 2, 
Vol. III. In 1859 Dr. W. G. Binney, in Vol. IV., of the same 
work, p. 193, was ** inclined to consider Helicina rubella as a syn- 
onym,*' but in 1865* he described it as a fossil, but included //. 
rubella, the modern form, as a synonym ! 

1 Transyl. Jour, of Med., Vol. IV., p. 529, '831 ; reprint in Says Am. Conch., No. 5. PI. 
46, figs. 4, 5. 6, 1832, and in Binneys edition, pp. 37-8, 1856. 

2 Doughty s Cabinet of Nat. Hi.^t.. Vol. II.. p. 291. 

3 Proc. Boston Soc. of Nat. Hi.st.. Vol. 11.. p. 130. 

4 Terr. Air-br. Moll. U. S.. Vol. I., p. 1H4. 

5 Smith. Mis. Coll., 144, " VfiiwA and Fresh-water Shell.s of N. Am.," pt. iii. 

[PBGC. D. A. S.. Vol. IX.J aiX LNov. aa. 1904.] 
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Geo. W. Tryon also considered the fossil and modern forms 
identical, ^ and the identity has not since been questioned by any- 
one familiar with both forms. 

The first additional report of the occurrence of recent shells of 
this species following Green's original discovery, was made in 
1859 by W. G. Binney,* who received an apparently recent speci- 
men, collected by I. A. Lapham at Sheboygan, Wis. Concerning 
this specimen he subsequently noted:' ** Fossil, color remain- 
ing." The shell is, however, evidently recent. 

The next additional discovery was made by Prof. McDonald at 
Lexington, Va., and was reported by Tryon in 1868.* 

E. R. Leland next reported it from Whitefish Bay, north of 
Milwaukee, Wis., in 1870.* 

The first published report of recent specimens from Iowa was 
made by R. E. Call in 1882/ who, after declaring that the spe- 
cies is probably extinct, added in a footnote that the species was 
taken in the vicinity of Iowa City. The specimens on which 
this statement was based were sent to Call by the writer, who, 
with Dr. H. A. Pilsbry, discovered the species in 1880' at a point 
six miles north of Iowa City. Dr. C. R. Keyes subsequently 
reported on the locality,* but, judging from his description, he 
had not vSeen it. This, however, was not the *' first discovery " 
of living specimens in the state, as reported by Keyes. Prof. F. 
M. Witter received specimens from Dr. E. H. King Feb. loth, 
1878.* They were collected at Eldora, Hardin county, probably 
in 1877. The species was re-discovered in the same locality in 
1881 by Mr. J. W. Preston.* 

In 1887 R. E. Call reported living specimens from South Pitts- 
burg, Tenn.,t and the following year Prof. J. M. Holzinger 

1 Am. Jour. Couch., Vol. IV., p. 12, 1868 ; Monograph of the Terr. Moll, of the U. S., p. 
152, 1868. 

2 Terr. Air-br. Moll. U. S.. Vol. IV.. p. 193. 

3 Smith. Miscell. Coll., 1. c. p. 112. 

4 Am. Jour. Conch., Vol. IV., p. 12 ; Monograph Terr. Moll. U. S., p. 152. He repeated 
this report in Am. Jour. Conch., Vol. V., p. 118, 1870. 

5 Am. Jour. Conch., Vol. V., p. 118, footnote. 

6 Am. Nat., Vol. XVI., p. 381. 

7 See Dr. H. A. Pilsbrj's report, Nautilus, Vol. III., p. 20. 1890. 

8 Bull. Kssex Inst., Vol. XX., p. 15, 1HS9 ; Nautilus, Vol. III., p. 19, 1889. 

9 Uc did not report on them, however, until 1883. Sec his Molluscs of Muscatine 
County, p. 24. 

* See writer's report in Bull. Lab. Nat. Hist. State Univ. of Iowa, Vol. 1., p. 61, 1888. 
t Bull. Washburn College, Vol. II., p. 16. 
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reported it from Stockton and Winona, Minn./ where he first 
collected it in 1886. 

In 1890 G. T. Marston found it at De Pere, Wis./ and in 1893 
it was discovered in western Pennsylvania, in Alleghany county, 
by S. H. Stupakoff.3 

In 1894 Prof. A. G. Wetherby reported it living on Roan Mt., 
N. Car., and in 1897 Pilsbry added Athens, 111., Harriman, Tenn., 
and Natural Bridge, Va., to the list of localities.* 

In 1899 Prof. T. E. Savage brought a specimen from Decorah, 
Iowa, in a collection of moss, and in 1900 J. H. Ferris discovered 
it in Blount county, Tenn., the southernmost limit of its known 
distribution.* 

In 1 901 the writer found numerous living specimens in the 
northwest corner of Dubuque county and the adjoining portion 
of Clayton county, Iowa,® and in 1903 along the Upper Iowa, and 
some of its tributaries, in the northeast corner of Howard county, 
and at Kendallville, Plymouth Rock, Decorah, Ft. Atkinson, etc., 
in Winneshiek county, Iowa. 

Finally, the collection of the Smithsonian Institution contains 
a specimen (No. 1 501 75) from Lee county, Iowa, collected by Van 
Hynning, but without date or other information. So far as the 
writer knows this completes the list of original references to 
recent specimens. 

The first known fossil specimens were Say's types from New 
Harmony, Ind., already noticed. The first Iowa fossil specimens 
were reported from Council Bluffs by D. D. Owen'' under the 
name //. occulina. 

It has since been included in the great majority of lists of loess 
fossils from the region lying north of Kansas and Tennessee. 

This species has usually appeared under the generic name 
Helicina, but in a few instances it was published under the sub- 
generic name 6>A*^ra.® 

1 i6th An. Rep. Minn. Geol. Sur., p. 491. 

2 Nautilus, Vol. III., p. 113, 1890. 

3 Nautilus, Vol. VI., p. 24. See also Vol. VII., p. 135. 

4 Nautilus, Vol. XI.. p. 46. Also Pilsbry and Johnson's Catalogue of the I*and Shells 
of N. America, p. 2, 1898. 

5 Nautilus, Vol. XIV., p. 53. 

6 Bull. I^b. Nat. Hist., State Univ. of la., Vol. V., p. 200; Am. Geol., vol. XXVIII., p. 348. 

7 Report of a Geol. Sur. of Wis., la., and Minn., p. 132, 1S52. 

8 Call, R. E.. Bull. Washburn Coll., Vol. II., p. 16, 1887. Am. Jour. Sci., Vol. XXIV., 
pp. 216, 221, 1882. 
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The specific name has appeared as occulina^ and occulata,^ but 
these may have been typographical errors, though the latter is 
repeated. 

The species has also been confused with H. orbiculata, a south- 
ern form. Dr. Amos Binney reported' the fossil form from Mis- 
sissippi, which is evidently an error, as H, orbiculata is the south- 
ern species, both recent and fossil. Aughey's unreliable lists* on 
the other hand contain H. orbiculata from Nebraska, which is 
manifestly an error, H-, occulta being the species found in the 
loess of Nebraska. 

In view of the abundance and wide distribution of the species 
as a fossil in the loess of the northern Mississippi valley, the 
habits of the living forms are of special interest because of the 
light which, in common with other species of shells found in the 
deposit, they throw upon the conditions under which the loess 
was laid down. 

The writer has collected living specimens of this species in 
Johnson, Hardin, Dubuque, Clayton, Winneshiek and Howard 
counties in Iowa, and has seen one of the localities near Winona, 
Minn., where Prof. Holzinger collected his specimens. Invari- 
ably the specimens were found in rough, well- wooded territory, 
in loose leaf-mould, and under and among the fallen leaves, etc., 
which usually carpet the surface between the smaller plants 
which are characteristic of such shaded hillsides. In some of 
these localities the surface was also strewn with scattered frag- 
ments of limestone. The shells were invariably found on high 
grounds which were not subject to overflow. 

Green reported his //. rubella simply from '* hills in Western 
Pennsylvania." Iceland's Whitefish Bay specimens (I.e.) were 
collected "upon the bluff at the lake, which, at that point, is 
somewhat wet and boggy, and covered with a growth of Tama- 
rack, Arbor- Vitae, and Juniper. They were found under dead 
leaves...." Wetherby's Roan Mt. specimens were found "on 
damp rocks and about them, under a slight covering of leaves." 
Notwithstanding the fact that the .strictly terrestrial habits of 

1 Owen. D. D., 1. c, pp. 132, 135, 1S52. 

2 Call, R. E., Am. Nat.. Vol. XV., pp. 5S/1, 784. 

3 Vol. II., 1. c, p. 356. 

4 AuKhcy, S.. V . S. Geol. Sur. of Col. and Adjacent Terr.. Hayden. p. 268, 1876 ; Sketches 
of the rhy.sical Geog. and Geol. of Keb., p. 290, 1S80. 
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this species have been known for so many years, it has been 
reported as more or less aquatic, probably because of its relation- 
ship with certain aquatic forms. Thus Todd speaks of " some semi- 
aquatic species," as Sucdneae 2ind //e/idnas.^ Witter cautiously 
says it "is classed as a water breather,"* and Call once included 
it with fresh water shells ! ^ 

This species has also been cited to prove the depauperation of 
loess shells. Call says:* "In all the recent specimens exam- 
ined, upwards of one hundred and fifty, the smallest of the living 
forms were larger than the largest of the fossil ones." 

In the same paper, p. 216, he reports the diameter of the fossil 
shells as 6.5"""-, and thatxof recent shells as 9"""-. The recent 
specimens which Call examined were from the Iowa City colony. 
Concerning these shells the writer, in 1888, said :* " The fossils 
average smaller than the several thousand recent specimens taken 
near Iowa City, but are nearly equal to the specimens from 
Eldora, Iowa." In 1890, after securing more material, he 
reported^ that "on the whole the fossils are a little smaller in 
average size than the recent shells, though many of them exceed 
the smaller ones from Hardin county. None of the fossils equal 
the largest Johnson county specimens." Additional material 
necessitates the partial revision of even the latter statement. 

The writer has examined many times the number of recent 
shells mentioned by Call, and among them not one measures as 
much as 9""". in diameter. A very few exceptionally large shells 
in the Iowa City lot measure 7.5"""- in diameter,"^ but the average 
in this set is about 6.25"""-. The Eldora, Hardin county, speci- 
mens range from 5.5"""' to 6.5"'"'-, the average being 6"""'; those 
from Howard county average 6.5'""'-; and those from the several 
Winneshiek county localities range from 6 to 7"""-. Those from 
Clayton county measure from 6 to 6.75"""-, the average being 
6.5"""-, while those from Dubuque county, near by, range from 5 
to 6.5*"'"- and average about 6"""-. The recent shells thus vary 

1 Proc. A. A. A. S., Vol. XXVII.. reprint, published in 1879, p. h. 

2 Paper before Muscatine Acad. Sci.. Feb. to, 1879. 

3 Am. Nat., Vol. XV., p. 58^. 1H81. 

4 Am. Jour. Sci.. 3rd Ser., Vol. XXIV., p. 221. 

5 Am. Gcol., Vol. I., p. 152. 

6 Bull. I.ab. Nat. Hist., St. Univ. la., Vol. I., p. 201. 

7 In all cases the greater diameter is here measured. 
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-mm. 



from 5 to 7.5™"*- in diameter, very few, however, exceeding 7" 
A single specimen from an alluvial deposit near Decorah, Iowa, 
probably rather recent, measures 7™*°*. 

The fossil specimens, of which the writer has examined sev- 
eral thousand from nearly a hundred different localities in the 
northern Mississippi and Missouri valleys, range from 5 to 
7.25""- in diameter, the average being about 6"™*. 

A comparison of the large recent and fossil series disproves 
Call's representation that the fossils are greatly depauperated. 
There is some variation in size, but this may be observed in both 
the recent and fossil series, and its range is not materially diflFer- 
ent in these series. 

The recent recognition of several loesses, * and the fact that H. 
occulta occurs, so far as the writer knows, in all but the distinctly 
differentiated deposits of the post- Wisconsin,* makes a compari- 
son of the fossil shells from the several loess- horizons desirable. 
The writer's series of fossils of this species from the post-Kansan 
and post- lo wan is especially large, and specimens from widely 
separated typical exposures were compared. 

The shells from the pale bluish-gray post-Kansan loess yielded 
the following results : those from Muscatine, near Hershey Ave., 
measure from 5 to 6.5^"'"-, the average being nearly 6"*™*; those 
from near Crescent Ave. in East Davenport measure from 5.5 to 
6.25™™* and average 6"""-; those from Carroll, Iowa, vary from 6 
to 6.5'"'"*, the majority being 6"""- in diameter. 

Several large sets from the yellow post-Iowan loess measure 
as follows : 

From Moline, 111., from 5.5 to 7*°"*-, — average 6'""*-. 

From several exposures at Iowa City, from 5.5 to 7.25""*- — 
average a little more than 6'*""-. 

From near Greenwood Park, Des Moines, la., from 5.5 to 
6.5""" — average 6'"'«-.3 

From several exposures at Council Bluffs and Omaha, from 6 
to 7"""-, — average a little more than 6"*™-. 

1 The post-Kansan, post-IIlinoisan, post-Iowan, and post-Wisconsin. See Bull. I^b, 
Nat. Hist.. St. Tniv. la., vol. V., p. 1^52. et stq., 1904. 

2 //. iKctilta is not fonnd in the post-Wi.sconsin loess, tior does it exi.st in Iowa within 
the Wisconsin drift area. The advance of the Wi.sconsin ice evidently has exterminated 
the species. If the post- Wisconsin can be differentiated outside of the Wisconsin drift- 
border, it will no doubt contain this .specie.s. 

3 This is contrar>' to C. R. Keyes statement (in the Nautilus, Vol. III., p. 18, 1889) that 
the fossils of this region are "strikingly depauperate." 
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From Lincoln, Neb. (probably post-Iowan), average 6'°^°-. 

It will be observed that the range of size in the fossils is from 
5 to 7.25"™-, and the average slightly exceeds 6'""*-. In addition 
to the foregoing a large number of specimens from about seventy 
other localities was examined, with the same results. Some of 
these were from loess between Omaha, Neb., and St. Joseph, Mo., 
and from Eastern Missouri and Illinois, which was not satisfac- 
torily differentiated. 

As already stated, while there are variations in size in both 
recent and fossil shells, there is no marked depauperation of the 
fossils. In the material examined there is perhaps a slight pre- 
ponderance of smaller forms in the post-Kansan loess, the average 
diameter being about 6*"™- ; those from the post-Iowan average a 
trifle over 6™*"*, the largest approaching the largest recent forms; 
and the modern shells exceed this average by a small fraction. 
Every addition to the series, however, is likely to modify these 
averages. Moreover, the smallest fossils in the whole series are 
just equal to the smallest recent specimens from Iowa City and 
Dubuque county, and are barely exceeded by those from Eldora. 

H. occulta is relatively most abundant in the post-Kansan loess, 
and while still very wide-spread in the lowan, it becomes more 
local. As a modern shell it is extremely local, and the localities 
are far apart, the colonies appearing as remnants of a once com- 
mon race, which is evidently running out. No one has yet given 
a satisfactory estimate of the time which has elapsed since the 
retreat of the Kansan ice. No one can determine the amount of 
time which was required to form the first post-Kansan soil (the 
gumbo), and render the surface conditions suitable for loess- 
deposition. Therefore, we cannot determine how long ago the 
earliest post-Kansan Helicinas lived. That the time was very 
great is certain, yet through it all these little molluscs have per- 
sisted with but little change. Each succeeding ice-sheet, the 
lUinoisan, lowan and Wisconsin, wiped them out in the territory 
over which it passed, yet in many cases the species was again 
able to spread out from the territory which had not been reached 
by the ice to those drift-covered areas on which post-glacial loess- 
deposition was taking place. The species did not at any time 
extend far south, and these successive inroads finally almost 
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exterminated it. Other causes may have contributed to the 
same end, but it should be remembered that the species has 
remained practically unchanged since its earliest appearance, and 
that the modern colonies are remarkably uniform in habit, being 
strictly terrestrial and occurring in wooded areas. Both of these 
facts indicate a lack of plasticity and adaptability, which perhaps 
in part accounts for the partial extinction of the species, but they 
also seem to warrant the conclusion that it has changed but little 
in its habits. 

It was formerly widely distributed over territory which is now 
largely prairie, and it is now uniformly found on well-wooded 
grounds. These facts suggest that our forest areas were once of 
much greater extent, and that in them a large part of the post-Kan- 
san and post-Iowan loess was deposited. There are large areas in 
western Iowa and eastern Nebraska in which the upper part of 
the loess is coarser, and appears as if it might have been formed 
in more open country, * but this loess never contains the species 
here under discussion. It is usually without fossils, but when 
they do occur they are usually widely scattered shells of Succinea 
grosveiwrii, an upland prairie species. It does not, therefore, 
follow that all the loess was deposited in woods, but the habits of 
H, occulta, and other species of like habits, which are associated 
with it in many loess deposits, indicate that such deposits were 
formed under forest conditions. Since many of these deposits 
are found in what is now open prairie, it follows that groves such 
as dot the eastern part of Iowa were formerly more generally dis- 
tributed over the loess-bearing area. The destruction of these 
forests by each succeeding ice-sheet, and the interval which 
elapsed before other forests, or at least other vegetation could be 
developed, marked the inter-loessial period which separated two 
loess-periods even where one loess rests directly on the other. 

1 See Proc. la. Acad. Sci.. Vol. VI.. pp. 107 S. Jour, of (".col.. Vol. VII., pp. 132-3. 
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MORE NOTCHED BONE RATTLES. 



BY FREDERICK STARR. 



On July II, 1898, the Academy printed, in its Proceedings, my 
paper entitled " Notched Bones from Mexico." In that paper I 
described certain notched bones, now in my private collection, 
which were found in the State of Mexico. I mentioned Mr. 
Lumholtz*s description of similar notched bones, found in the 
State of Michoacan, and questioned his interpretation of their u.se 
and significance. For me, these Mexican notched bones were 
used for grating the time for dancers, they were the musical 
instrument to which the Mexicans anciently applied the name of 
omichicahuaz, I compared the Aztec use of notched bones for such 
a purpose with the use of notched sticks among the Pueblo Indians 
of New Mexico and Arizona and the Tonkaways of Oklahoma. 
About a month after my article was in print, there appeared an 
elaborate paper on the same subject in Globus (^Altmexikanische 
knochenrasseln , Globus, Aug., 1898), by Dr. Eduard Siler of Berlin, 
who took the same position in the matter that I assumed. 

Lately, I have chanced upon the use of sitnilar notched rattles 
in two quite unexpected places and to-night am able to here show 
the specimens themselves. In overhauling the Academy's collec- 
tions in archaeology, I find two notched bones which were found 
years ago by Capt. Hall in a mound six feet high at Eagle Cor- 
ners, Wisconsin. They are large rib bones, probably those of the 
moose (they are so labeled) and both are notched transversely by 
cuts, which are fairly evenly spaced and as deep as the nature of 
the bones will allow; the bones themselves are about fifteen inches 
long, slightly curv^ed, and flattish; one of them bears thirty-four 
cuts, the other thirty-three. Formerly I»should have looked upon 
these as tally-sticks marking some hunter's or warrior's count, 
and the thinness of the bones and consequent shallowness of the 

fPROc. D.A. S., Vol. IX.J 23 [May 4, 1903.J 
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cuts at first seemed to me against the use of these bones as notched 
rattles. The most casual examination, however, reveals the evi- 
dence of rubbing over the projections between the notches. The 
condition of the bones does not permit rough handling, but I have 
convinced myself that, when they were fresh, they not only 
might have been used for dance-timing, but were certainly so used. 

In this connection I may refer to a paper by our fellow member 
Prof. Udden, upon an aboriginal village-site in Kansas. He men- 
tions and describes a fragment of a similarly notched bone from 
our neighboring state. This he plainly prefers to consider a count 
record. It would be interesting to know whether it, too, shows 
the marks of rubbing. 

My other example of notched rattle was found by an equal 
accident. I have just been spending some weeks among the Iro- 
quois Indians of Central and Western New York. My Onondaga 
singer had been making some graphophone records for me and, 
after some hesitancy, had agreed to sing the death songs, — i. e. 
the songs sung in the house of death, while the game of moccasin 
is played. When he was i^ady, I went to his house to take the 
records and found, to my surprise, that he had prepared two pieces 
of fine grained, hard wood, for beating the time for his songs. 
One of these was a true notched rattle and the other was a rubbing 
stick. The latter was deeply cleft so that it really acted as two 
sticks. The effect of the use of this instrument was surprisingly 
good. It gave a sharp, loud, even beat, almost as regular as the 
beating of a drum or the sounding of a common rattle. On inquir- 
ing why I had never come upon this instrument before, I learned 
that it, the stick counters, and the other paraphernalia used in the 
death gambling game, are always burned at daybreak. 

The occurrence of notched rattles in these two regions, so far 
distant from the localities already cited, appears to me of sufficient 
interest to warrant my thus calling your attention to it. (Read 
before the Academy November 29, 190 1.) 



Note.— If any doubt remained as to the Mexican notched bones being 
really the omichicahauz^ it has now been removed by a recent, most inter- 
esting, find in the City of Mexico. In the course of conducting sewerage 
excavations, a great mass of objects was encountered back of the Cathe- 
dral, in Escalerillas street. These objects came from the great temple 
of the old Aztecs. Among them were a number of little objects made of 
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plain red pottery, which will be described shortly in an article in 7>*^ 
American Antiquarian, They are miniatures of musical instruments and 
other objects used in dances. Apparently they were native offerings left 
in the temple. Among well known forms of drums, fifes, rattles, etc., are 
some notched bone rattles with the little spine of bone that was used in 
rubbing across the notches. One of these native notched rattles is shown 
in Fig. 3. 

Fig. 1. Notched ribs from Wisconsin mound. (In the Academy's col- 
lection.) 

Fig. 2. Wooden notched rattle used in the death songs among the New 

York Iroquois. 
Fig. 3. Miniature, pottery, representation of notched bone rattle from 

Mexico. (In Mexican National Museum.) 
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Fig. 1. 



Fig. 2. 



_ tlG,'6, 

NOTCHED RATTLES FROM WISCONSIN, NEW YORK AND MEXICO 
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NORTH AMERICAN PHYLLOXERINiC 
AFFECTINQ HICORIA (CARYA) AND OTHER TREES. 



BY THEO. PERGANDE. 



INTRODUCTION. 

In the course of my studies of the Aphides of the United States, 
occupying more or less of my time during the past twenty-five 
years, I became much interested in our native Phylloxerinae as 
well as the curious galls or deformations produced by them, and 
have consequently made a few interesting observations, detailed 
in the present paper. 

Early in the spring of 1889 the late Dr. C. V. Riley received a 
letter from Dr. Dreyfus, Wiesbaden, Germany, announcing his 
intention of monographing the Chermesinae of the world, outlin- 
ing his plan and progress of the work, accompanied by examples 
of the nature of the illustrations prepared for it, and urging Prof. 
Riley to assist him in this work with notes and figures of the 
species of Phylloxerinae occurring in North America on our native 
hickory trees. 

Dr. Riley, at the time of the receipt of this communication, was 
in Paris, acting as the representative of the Secretary of Agricul- 
ture in connection with the installation of the American agricul- 
tural exhibit at the Universal Exposition of 1889, charged with 
the duties of Assistant Commissioner in Group 8. It was, there- 
fore, out of the question for him to undertake the work himself, 
as desired by Dr. Dreyfus, and he directed the writer to draw up 
descriptions of all of the known and new species and to prepare 
the necessary drawings for the contemplated work. This work 
was at once taken up energetically and thoroughly. 

In compliance with this request I restudied, as far as possible, 
all the previously described species, of which, fortunately, many 
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of the types, or typical specimens, or their galls had been pre- 
served in Dr. Riley's private collection, now forming a part 
of the collection of Aphides of the United States National 
Museum, besides all those discovered by me, while studying this 
interesting group. 

After the completion of these investigations and the numerous 
drawings by myself and Miss L. Sullivan, the manuscript was 
transmitted to Dr. Dreyfus in expectation ot speedy publication. 
Unfortunately, however, it has been lying idle for these many 
years, with little or no prospect that it ever will be published, 
due, apparently, to financial and other troubles, which tend to 
postpone its publication indefinitely. 

Under these circumstances and in justice to myself and in the 
interest of American students of entomology, I deem it proper to 
have this part of our Phylloxerinae published independently of 
Dr. Dreyfus. 

Lacking time to study as thoroughly as possible the various 
species of this difficult though highly interesting group of plant- 
lice, I was able to work out the complete history of but one 
species, viz., Phylloxera pemiciosa n. sp., which may be considered 
typical of the majority of the species inhabiting the diflFerent 
kinds of hickory. 

All species of this group, as in many other gall-producing 
insects, hatch and form their galls at the earliest possible moment 
in spring, or, at about the time when the buds commence to burst 
and the youngigrowth of twigs pushes out. After a leaf or section 
of a young twig has ceased its growth, no galls can be formed. 

In accordance with this law of plant-growth there is, as a rule, 
but one series of gall-producing Phylloxerae each year, composed 
of the stem-mother, the migrants and the sexual generation, the 
latter producing eggs which remain dormant until the following 
spring, to start a new cycle of life. According to my observations 
there is at least one, Phylloxera depla7iata n. sp., which differs 
remarkably from the rest, since the stem-mother frequently or 
more commonly produces no winged migrants, but directly the 
sexual generation , as observed by me during earlier studies. How- 
ever, 'in the spring of 1902, when the galls of this species were 
extremely abundant on certain trees, I discovered also in a few 
of them, besides the stem-mother and sexed individuals, a few 
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migrants, whereas in the majority which were opened, only the 
stem-mother and sexes were found. In the case of another 
species numerous pupae were found with the old mother and but 
two or a few winged migrants in but a very few galls; in all of 
these galls, occupied by the pupae, were also observed large num- 
bers of the sexes, as progeny of the pupae; whereas in Ph, c- 
vence Fitch, all of the sexuparae, which usually are winged, are 
wingless, resembling in this respect the stem-mother. 

The conclusions arrived at are that, as a rule, the great majority 
of the species produce large numbers of the migratory form and 
that but few exist in which the stem-mother or pupae are able to 
produce a sexed generation, and that but occasionally some 
migrants are developed to guard against the possibility of exter- 
mination. 

Since the species treated of in this paper comprise but a fraction 
of those inhabiting the United States, there remains still a large 
field for fruitful investigation which may amply occupy a lifetime 
of those selecting it as a specialty. 

In order to facilitate the study of the known species, inhabiting 
hickory trees, I have divided the various galls into groups, based 
principally on the location and shape of the galls on the parts 
infested. 
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SYNOPTICAL TABLE OP GALLS. 

Group I. 

Galls thin^ paper-like^ more or less transparent. 

The^^alls produced by the species of this group are quite variable, both 

in shape and coloration, and often difficult to separate, especially when 

several galls of closely related species grow upon the same leaf. So far 

twelve distinct forms belonging to this group have been discovered, of 

which seven have been found growing upon Hicoria alleci and glabra in 

the vicinity of Washington. The fully developed forms of most of them 

are quite readily separated, though intermediate or dwarfed forms occur 

frequently. 

Section 1. Opening above, 

1. Projecting more or less conically above and beneath; both nipples 

surrounded at apex by a fringe of long filaments. 

Ph, C'Septum (Shimer). 
Both cones very much elongated, slender and toothlike. 

van perforans, n. var. 

2. Conical above, flat beneath ; splitting into several bracts above 

when mature ; with slender filaments at the centre beneath. 

Ph, c.'folio' Fitch. 

3. Similar to c-septum: smaller, more flattened, but slightly 

convex above and beneath ; opening round or oval, sur- 
rounded by short, recurved pubescent bracts; a minute 
closed nipple beneath Ph, picta n. sp. 

4. Smaller, though similar to c-picta; more convex, and often 

with a slight depression above; no opening above before 
maturity ; a minute closed nipple beneath Ph, intermedia n. sp. 

Section 2. Opening beneath, 

6. Convex, more elevated above than beneath, with a reddish or 
crimson fovea or dimple above, varying in depth. The ori- 
fice beneath small and surrounded by a fringe of short, flat 
bracts Ph, foveola n. sp. 

6. Concave above, convex beneath. The nipple formed of rather 

long, slender filaments. The depression above as well as the 
surface beneath, including the filaments, provided with long 
white hairs Ph, pilosulan, sp. 

7. Size small, slightly convex above, more prominent beneath. 

Usually with a small, shallow depression toward one side, 
above. Nipple short, without bracts ; the orifice more or less 
* oval and fringed with short pubescence Ph, deplanata n. sp. 
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8. Size medium ; slightiy convex above and beneath, with a short 
nipple, having a round orifice, surrounded by a burr-like 
fringe of many filaments Ph, depressa (Shimer). 

0. Size medium ; quite flat above, with a dimpled depression, the 
opening beneath round and with a downy orifice. 

Ph, Joveata (Shimer). 

10. Size medium; convex and considerably elevated above and 

more prominent than beneath ; quite hard, smooth and shin- 
ing. Orifice beneath round and closed. Resembling the galls 
of Ph, c.-semen Ph^ minima (Shimer). 

11. Minute; red, more convex and more prominent above than 

beneath, with a dimpled depression, The nipple short and . 
surrounded by short, hairy bracts Ph, c.-semen Walsh. 

12. Size medium ; conical above and much more prominent than 

beneath; convex beneath, the nipple short, with an oval 
orifice, fringed with short hairs Ph, c. -fallax Riley. 



[Proc. D. a. S., Vol. IX. J 13 (J«ly 7. »903.1 
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SECTION I. 

Phylloxera cary^-septum (Shimer). 

Plate L, figs. 1-6; PUte ix., fig. 46. 

Dactylosphcera c-septum Shimer. Trans. Am. Ent. Soc. , II. ,p.389. 
Phylloxera c. -septa Riley, yth Ann. Rep. Nox. & Ben. Ins. of 

Mo., p. ii8. 
Phylloxera c.-septa Thomas. 8th Rep.Nox.& Ben. Ins. of 111., p. 

164. 
The galls of this species, especially those of the more typical 
form, are the handsomest and largest of this group. Their trans- 
verse diameter at the plane of the leaf ranges trom 5 to 12"'"'- and 
their vertical diameter from 4 to 6"^'"-. They are quite convex 
on both sides and generally more conical and more prominently 
projecting above than beneath, especially so in the smaller speci- 
mens. All are provided with a nipple on both sides, the upper 
one stouter and more prominent, with its base more or less sunken 
below the plane of the gall. Both nipples, particularly the lower 
one, lean frequently somewhat towards one side. Both openings 
are either round or oval and fringed by about eight stout or 
slender filaments. The opening on the under side closes gradually 
so that the insects are compelled to leave from above. The 
consistency of the galls is dense, though rather thin, paper-like, 
and more or less transparent, crisp, and stoutest at the junction 
with the leaf. The cavity, if cut vertically, appears to be more 
or less hexagonal at the central portion, more or less pointed 
towards the nipples, and quite flat at the median circumference, 
with the exception of a ridge which indicates the former division 
of the gall into two compartments while young. The color above 
is variable. Some are of a darker or lighter bright red or pale 
rose, with a pale greenish margin around the ba.se, while others 
are pale yellowish green, the nipple more or less brown, sur- 
rounded at base by a pale reddish ring. The color of the under 
side corresponds either more or less with that of the upper side 
or is of the same color as the leaf, or paler. In its younger stage, 
while still quite small, it is most beautiful and has very little 
resemblance to the fully grown gall. 
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Stem-mother. — Length 0.6-1 "*"•; diameter across the thorax 
about 0.7"*™-. Pyriform, the older ones shorter and more glob- 
ular. Color pale yellow, the older specimens somewhat darker, 
with the head slightly dusky. Antennae and legs blackish. Eyes 
small and dark purplish. Between the eyes are two small though 
rather deep dusky punctures or foveae; two or three subdorsal 
dusky spots or punctures each side of the prothorax, and a more 
or less distinct, transverse, dusky spot each side in the sutures of 
the thoracic segments. Surface of body quite distincly though 
rather sparsely and irregularly tuberculate, the tubercles minute 
and pointed, more numerous around the margin and denser and 
somewhat coarser on the head. Front of head gently arched and 
slightly notched at midcjle. Antennae rather stout, joint i stout- 
est, about equal in diameter, longer than wide, rounded at apex; 
joint 2 somewhat longer and more slender, thinnest at base, the 
apex rounded and apparently divided by three to four quite dis- 
tinct, scaly annulations; joint 3 much the longest, and divided 
by six or more rather coarse scaly annulations, its base forming, in 
some specimens, a distinctly thinner and well separated petiole. 

Egg. — Length about o.2'"'"', regularly ovoid, white, polished 
and ornamented with regular, large, hexagonal facettes. 

Larva. — White or pale yellow, rather broadly ovoid, with 
stout antennae and legs. Eyes red. Surface of body very sparsely 
and indistinctly granulate. Two transverse rows of minute dusky 
warts on the prothorax and a row of six similar warts on all other 
segments. Front of head quadrangulate, the angulations quite 
prominent, each bearing a short hair at tip. Rostrum long and 
stout, reaching beyond the end of the body. 

Pupa. Elongate, ovoid. Color orange, the head with a 

slight dusky tinge; meso- and meta-thorax paler, the wing pads 
and end of body almost white and with the external margin of 
the wing pads, especially in more mature individuals, blackish. 
Eyes brown, ocellar spots red or brownish. Antennae and legs 
dusky. The whole surface of the body is densely covered with 
minute, conical, blackish points. 

Migratory or Winged Female. — Length of body 0.8-1.2™"-. 
Expanse 2.4-3"""-. Color quite dark orange. Head, meso- and 
meta-thorax, scutellum and sternal plate black. Antennae and 
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legs somewhat paler. Eyes dark brown or purple. Ocelli col- 
orless, clear, bordered along the inner side by a broad, somewhat 
lunate, black margin. Prothorax marked with two transverse 
rows of three small and very pale dusky spots. Antennae slender; 
basal joint shortest and stoutest, joint 2 somewhat longer, thin- 
nest at base, the apex rounded and divided by five or six more 
or less distincly scalloped or scaly annulations; joint 3 very long 
and slender, of almost uniform thickness, rather more than five 
times the length of the second joint, and usually slightly, con- 
stricted at about its basal fourth; sharply and quite closely annu- 
lated, with the annulations more or less irregular; upper sensorial 
membrane about two-fifths the length of the joint, the lower one 
inconspicuous, small and rounded; apical nipple short, truncated 
at tip, bearing apparently two short, knobbed hairs. Legs rather 
long and slender. Body stout, covered with minute, obtuse tuber- 
cles, though less dense than in the pupa. Head and prothorax 
rugose and somewhat tuberculated, the rugosity more pronounced 
on the head. Wings large, broad and pale dusky; stigmata and 
venation darker; course of stigmal vein in many specimens abnor- 
mal, not entering the stigma but curving backward a short distance 
therefrom and connecting with the discoidal vein. This abnor- 
mality sometimes occurs in both wings and at others either in 
one or the other. 

The first observations regarding this gall were made May 13, 
1883, and, as it will help to throw some light on the question of 
the formation of this and many other galls, I will here include 
the few notes made at the time. 

This gall, a very beajitiful and curious object, I find, after a 
careful examination, to be nothing else but an abnormally great 
enlargement of a pore and the filaments or hairs surrounding same. 

From the position of the galls, there can be no doubt whatever 
but that the young insect, as soon as it finds a suitable place, 
stations itself directly over a pore on the under side of a young 
leaf, into which it inserts its proboscis to extract the sap and to 
remain in this position. The irritation, caused by the sucking, 
gradually enlarges the pore so that the insect can sink into the 
opening; the rapid growing of the leaf causes the walls of the 
pore to prolong and the thus formed cell to widen till a regular 
cell is formed, enclosing the insect completely. 
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Remarkable it is, however, that the irritation is not confined to 
the lower side of the leaf but that it extends also to the upper 
surface, to the opposite pore, producing a counterpart of that on 
the underside. Both sides of the young gall at this stage are reg- 
ularly conical and are fringed at the apex of each cone by about 
eight or nine very long, slender, backward curved, fleshy filaments 
which, when compared with the hairs surrounding the other 
pores, prove them to be identical though greatly enlarged. When 
some of the galls were opened it was found that they were divided 
horizontally by a delicate membrane into two compartments in 
the lower one of which the young stem-mother, already mature 
at this date, and surrounded by some eggs, had established her 
home. With her was also found but one cast skin, which seemed 
to indicate that several skins had been cast before the gall had 
formed and closed. The color of the young gall above is quite 
pale green with the filaments bright cherry or pink. The lower 
side is darker and the filaments white. 

Two weeks later the galls had changed so completely in appear- 
ance that they could scarcely be recognized as belonging to the 
same species were it not for the filaments fringing the apex of the 
nipples, and even these were mere rudiments, much reduced by 
drying up. They were then fully mature and some of them 
already empty. When cut vertically it was observed that the 
dividing membrane had entirely disappeared, except the before- 
mentioned rudiment at the circumference. 

Phylloxera c. -septum, var. perforans n. var. 
Plate I., Figs. 7-8; Plate X., figs. 57-60. 

A very conspicuous form of the above gall has been occasion- 
ally observed in the vicinity of Washington for several years past, 
occurring usually upon the leaves of Hicoria glabra, though 
always when already deserted. This same form had previously 
been observed by Dr. A. Fitch in the state of New York, also when 
deserted. In the place of the rightful occupants he discovered 
the imago and larvae of a Phloeothrips, to which he gave the 
name of Phkothrips caryce (Third Rep. on the Nox. and Ben. Ins. 
of N. Y., p. 127, No. 165), which he, however, hesitated, and cor- 
rectly so, to consider as the true architect of these singular galls. 

During May of 1890 I have been fortunate, however, to discover 
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this form in fair abundance upon a single tree of Hicoria glabra 
growing near a small stream in the vicinity of Arlington, Virginia, 
and widely separated by hills and gullies from trees bearing the 
genuine or typical gall. They contained (May i6th) besides the 
other forms a considerable number of the winged migrants which 
proved, after careful examination and comparison, to be absolutely 
identical with those of Ph, c, -septum. The causes of this remark- 
able and constant variation are not readily explained except by 
the fact that the typical form has so far always been found upon 
young trees with large and succulent leaves of Hicoria alba, while 
those of perforans were upon trees of Hicoria glabra which had 
already attained a height of over twenty feet and with the leaves 
smaller and less succulent. As in the typical form, the gall is 
mostly single though now and then two, three or even more 
grow in close contact, generally close to the midrib, near its base, 
or near the stronger cross-ribs, and, instead of expanding horizont- 
ally, they become narrow and considerably elongated above and 
beneath, resembling a slender spur or nail forced through the leaf. 
The length of the cones varies from 3-8^"'"- and the diameter at 
base from 2-4"""-. Both above and beneath, the cones usually 
lean to one side, those above usually in the opposite direction 
from those beneath , while cones growing near the edge of the leaf 
curve outwardly and often to such a degree that both points almost 
meet. Each cone splits into 6-8 slender bracts, fitting closely 
together and lined inside with a white, woolly pubescense. 

At maturity the bracts of the upper cone separate to allow the 
insects to escape, while those on the under side remain closed. 
The inner structure of the galls is very similar to that of the typ- 
ical form, though its walls are harder and thicker. Its color 
above and beneath is of a paler green than the surrounding leaf, 
incHng toward the apex to purple or brown. The transverse 
ribs between which these galls are stationed are, at the point of 
junction, often considerably angulated, much thickened and of a 
beautiful red or crimson color. 

PhYIXOXERA CARY.^,FOLIi^ Fitch. 

Plate II., fig. 9; Plate IX.. fig. 47. 

Phylloxera carywfoUce Fitch. Third Rep. Nox. and Ben. Ins. of 
N.Y.,p.446. 
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Phylloxera carycefolice Riley. Seventh Ann. Rep. Nox. and Ben. 
Ins. of Mo., p. 117. 

Phylloxera caryoe/olice Thomas. Eighth Rep. Nox. and Ben. Ins. 
of Ills., p. 161. 

Notwithstanding the apparently wide distribution of this species 
from New York to Illinois and as far south as Washington, it 
appears to be nowhere so common or so destructive as some of its 
near relatives. It is most noticeable during the latter part of 
May on the leaves of Hicoria glabra^ and though usually there is 
but a single gall upon a leaf, as many as four may sometimes be 
found. Some which were studied on the 23d of May along the 
Potomac River in Virginia contained already quite a number of 
winged migrants, though the gall had not yet sufficiently opened 
at the apex to allow the inmates to escape. 

The principal part of the gall is always on the upper side of the 
leaf and represents a regular, slender cone which often leans 
slightly over to one side. The transeverse diameter of the gall 
at the base of the cone is about 3*"'"- and, including the pale ring 
surrounding it, about 5^"""'; and its vertical diameter is also about 
^inin. ji^g surface is more or less pubescent, more densely so 
beyond the middle. Its color above is pale green, with numerous 
still paler, extremely fine, radiating lines running from tip to 
base. The apex is either somewhat somewhat yellowish, pale 
brownish or pale purplish and the extreme base darker green. 
The ring surrounding its base is either somewhat projecting and 
slightly convex or sometimes depressed or saucer-like and of a 
yellow or greenish -yellow color. The under side of the gall is but 
slightly projecting and quite flat, with a small elevated ring sur- 
rounding a minute central depression from which rises a small 
nipple, splitting into a number of very fine and slender pubescent 
filaments. The walls of this gall are very thin and flexible and 
rather difficult to tear, especially when they commence to shrivel 
after having been taken off the tree for some time. They are 
stoutest at base and more or less transparent if held towards the 
light. That this species is closely related to Ph. c. -septum is quite 
apparent. The younger ones have also, as in that species, a trans- 
verse membrane which gradually disappears, lea\4ng a distinct 
rim to indicate its position. 
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Stem-mother. — Length about o.6"*'"*. Shape broadly ovoid 
or almost globular. Color greenish yellow with a faint dusky 
tinge. Antennae and legs blackish, eyes purplish-black. There 
are two small dusky spots near the front of the head and three at 
its posterior margin. One or two dusky subdorsal and one lateral 
spot each side anteriorly, and one transverse subdorsal and a lat- 
eral spot each side posteriorly beyond the middle, on the pro- 
thorax; also a subdorsal and lateral spot in the sutures of the 
two following segments. Surface of body densely covered wnth 
minute points and sparsely and irregularly tuberculated. Antennae 
very short, the third joint somewhat thinnest towards its base, 
and sparsely annulated. 

Eggs and Larvae white. 

Pupa. — Orange; eyes brown, ocellar spots red, antennae and 
legs dusky; wing pads whitish, sometimes pale dusky or with the 
external margin or the tip dusky. Surface of body densely gran- 
ulate. Antennae slender, the third joint at least three times the 
length of the two basal joints combined. 

Migratory Female. — Length of body cS-i"*"-. Expanse 
of wings 2.6-2.8"'"'-. Slender. Color orange, the prothorax 
darkest, the end of the abdomen palest. Head, meso thorax, scu- 
tellum and sternum blackish or brownish, the head often orange 
with a dusky tinge, and blackish anteriorly. Antennae and legs 
dusky. The prothorax is marked with two more or less distinct, 
large, transverse dusky spots or bands, one near the anterior 
margin and the other beyond the middle, with three small blackish 
punctures, arranged in an oblique, curved row each side of the 
posterior band. The sides are also broadly dusky. Surface of 
body distinctly and quite densely granulate. Antennae slender and 
rather longer than the head, with joint i scarcely longer than 
wide and somewhat stoutest at base, with its apex truncate; joint 
2 slightly longer than wide, thinnest at base and rounded at apex; 
both joints but sparsely annulated, joint 3 rather more than three 
times the length of the others combined, very slender and with 
about thirty closely placed, sharp and scaly annulations. 

It approaches /%. devastatrix n. sp., though the third antennal 
joint is still more .slender, with the lower sensorial membrane 
placed higher up and the upper one longer, the former a little 
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above the basal one-fourth, is rather small and but little project- 
ing, while the latter is about as long as the basal section below 
the indentation ; the differences in the galls will, however, i adily 
separate the two. Ph. devastatrix forms a stem- or bud-gall 
approaching that of perniciosa, whilst this forms a leaf -gall 
approaching that of c, -septum. It comes also very near c, -inter- 
media, to which it appears to be most closely related, though the 
galls have no resemblance to each other. 

Phylloxera picta Pergande, n. sp. 
PI. IL, fig. 10; PI. IX., fig. 48; PI. X., figs. 61 63. 

The galls of this species resemble very much those of c. -septum, 
though ordinarily smaller, much more flattened, and to all 
appearances entirely destitute of a dividing membrane. The 
insects are also smaller and paler and exhibit some characters 
which tend to separate it from that species. 

The transverse diameter of the gall varies between 3-6"""- and 
the vertical diameter between 2-3"""-. It is quite flat on both 
sides, though somewhat more elevated and more convex on the 
upper, with a more or less distinctly depressed ring surrounding 
the base of the nipple. Both sides of the gall are provided with 
a short, conical nipple, each closed till maturity, and furnished 
inside and generally also at the tip with fine pale hairs. The 
lower nipple always remains closed, while the upper opens in a 
round or oval mouth, split into several very short, recurved bracts 
covered with fine pubescence. The walls of this gall are very 
thin and semi-transparent so that the insects can be seen moving 
about if held towards the light. The color is variable. Some 
are quite dark-green with a faint purplish shade and with the 
nipple and a ring around its base dark red. Others are of the 
color of the leaf or slightly paler, with a faint purplish ring sur- 
rounding them, the nipple and the depression surrounding its 
base pale buff or pale clay-yellow. Another variety is more or 
less pink, its margin yellowish or concolorous with the leaf. 
Still others are pale greenish-yellow with a faint purple ring 
surrounding the still darker nipple, besides many other variations. 
The under side is uniformly paler than the leaf and the nipple 
yellowish. 

[Proc. D. A. S., Vol. IX.] 24 (Sept. 21, 1903.] 
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It occurs on Hicoria tomentosa and matures by the end of May- 
or early June. 

To separate this gall from many of the forms of Ph. intermedia 
is often very difficult, especially after they have burst open, when 
they rCvSemble each other quite closely, though a comparison of 
the winged forms of both will show them to be unmistakably 
good species. 

Stem-mother. — Length 0.5"""-. Almost globular, pale-yellow, 
the oldest ones darker and with a fanitly dusky tinge. I^egs and 
antennae pale-dusky and rather stout. Eyes purplish-black. 
Antennae short and rather stout ; the third joint somewhat 
clavate, slightly curved, quite pointed beyond the minute thumb 
and but sparsely annulate. The surface of the whole body is 
closely covered with large, round tubercles. 

Pupa. — Varying from nearly white to various shades of yellow. 
Antennae and legs faintly dusky; the wingpads whitish with a 
dusky external margin. Eyes and ocellar spots reddish. The 
whole surface of the body is distinctly and densely granulate. 
Antennae slender; the third joint of al)out uniform thickness and 
with scarcely a trace of annulation. 

Migratory Female. — Length of body 0.8-1. 3'""'-. Expanse 
of wings 2-2. 6"""-. Color pale orange. Head, mesothorax, 
scutellum and sternal plate varying from dusky, to almost black. 
Antennae and legs faintly dusky. Ocelli clear, margined at inner 
side with black. Form rather slender, the abdomen often 
considerably elongated. Head and prothorax finely rugose, the 
sculpturing much finer than in e. -septum. Abdomen indistinctly 
granulate. Antenna* slender and very similar in shape to those 
of e. -septum ; joint 2 somewhat longer than the first, thinnest at 
base, rounded at apex and divided by 3-4 apparently scaly 
annulations ; joint 3 of almost uniform thickness, slightly con- 
stricted just above the lower sensorial membrane, its basal 
section being about the length of joint 2, and sharply and 
coarsely annulate; the upper sensorial membrane attains almost 
one-half the length of the joint, whereas the lower one is incon- 
spicuous, small and round. The whole appearance of this joint, 
in the main, is very similar to that of e. -septum. Wings delicate 
and pale dusky, the veins slightly darker though often almost 
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obsolete. Stigma distinct. The stigmal vein straight and normal 
in its course, exhibiting no tendency to connect with thediscoidal 
vein. 

Phvlloxkra intermedia Pergande, n. sp. 

PL II, figs. 11-14; PI. X., figs. 64-^5. 

The gall of this species appears to be intermediate between Ph. 
c. -septum and Ph, picia. Its inner construction resembles that of 
c. -septum on account of the presence of a rudiment of the central 
membrane, though its general form, especially in the larger 
specimens, is more like that of picia, from which, however, it 
differs in the much thicker w^alls and the absence of a nipple on 
the upper side. 

The transverse diameter of this gall varies between 3 and 6™™- 
and its vertical diameter between 2 and 3'""'-. The shape above is 
regularly convex in the larger galls and slightly conical in the 
smaller ones, and without a trace of a nipple or opening before 
maturity. On the under side it projects but slightly and is 
provided with a minute, but closed nipple, the insect issuing from 
the upper surface which splits in a more or less jagged, round or 
oval opening, the bracts of which curve more or less outward. In 
some few cases the nipple on the underside also opens sufficiently 
to allow the insects to emerge from both sides. The color of the 
galls above is reddish or yellowish, generally surrounded by a 
paler ring, and beneath paler than the leaf. It occurs on Hicoria 
alba in company with the other two, and matures from the end of 
May to the middle of June. 

Migratory Female. — Length of body 08. -1.3"""-. Expanse 
1.6-2.4""". Color pale orange, pale.st toward the end of the 
body, the prothorax darkest. Head, antennae and legs dusky, 
the metathorax and scutellum darker, the sternal plate black. 
The prothorax is more or less distinctly marked, mediodorsally, 
with a small, transverse, dusky spot and bordered each side with 
a dusky shade. Antennae rather more slender than in the other 
two species, about as long as the tibiae and apparently composed 
of four joints, the third joint in most of the specimens being dis- 
tinctly and .sharply divided just above the lower sensorial 
membrane. The annulations are rather shallow and in some 
specimens difficult to detect. There is, however, more or less 
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variation in the length and prominence of the third joint, which 
is often much shorter than represented in the figure ; or it may 
be longer in one antenna and shorter in the other, resembling in 
the latter respect more Ph, picta. Wings delicate, faintly dusky 
or almost colorless and rather short ; stigma dusky, with a 
yellowish tinge or sometimes almost colorless ; veins very delicate, 
especially the discoidal and stigmal veins, both of which are often 
difficult to discern ; the stigmal vein in some specimens connects 
with the stigma in both wings, in others either in the right or 
left wing only ; whereas in others one or both veins curve away 
from the stigma to connect with the third discoidal vein, 
resembling in this respect c, -septum, from which it differs, 
however, in its smaller and paler wings and venation, the paler 
and almost smooth body and the more slender antennae. 

SECTION II. 

Phylloxera foveola Pergande, n. sp. 
Plate III., figs. 15, 16. 

The gall of this beautiful species is evidently closely related to 
and may possibly be identical with Ph.foi'eata Shimer (Trans. 
Am. Ent. Soc, II., p. 393), but considering the number of closely 
allied species in which the galls resemble each other more or less 
closely, and the fact that the inmates of his galls were winged 
and plentiful by the 20th of June at Mt. Carroll, 111., whereas 
the galls oi fcn^eola are nearly deserted by the ist of June, near 
Washington, induce me to consider the two forms as specifically 
different. 

I have found this gall during the latter part of May upon 
Hicoria glabra in the vicinity of a small creek between Arlington, 
Va., and the Potomac River. Most of the galls contained, as 
early as May 23rd, numbers of the winged form. These galls 
grew either singly or as many as forty upon a single leaf when 
they become at times confluent, each retaining, however, its char- 
acter and individual cell intact. On some of the trees they were 
much more numerous, completely covering some of the leaves. 
The diameter of the galls ranges more or less between 3-5™"'* hor- 
izontally and between i-3»"*n- vertically. They are as a rule very 
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convex and more prominent above than beneath, with a rather 
deep dimple or depression at the centre, which depression occa- 
sionally reaches as far down as to the opposite side of the gall ; 
its basal circumference forms either a depressed or elevated ring. 
Beneath they are but slightly convex, often sunken below the 
plane of the leaf, with the centre depressed and bearing a very 
short, somewhat conical nipple, which is tightly closed and densely 
covered on the inside with a pale pubescence in the younger galls, 
whereas in the older or mature galls the nipple splits into 4-8, 
or rarely more, short and rather flat recurved bracts, which leave 
a round or slightly oval orifice between them. 

In the largest and perfectly developed galls the upper side is 
either of a delicate pale red with the dimple darker and its basal 
circumference yellowish-green ; or entirely yellowish-green with 
only the dimple of a beautiful pink color. Beneath they are 
uniformly yellowish -green, often with a faint reddish tinge, 
especially toward the nipple. On the other trees, most densely 
covered by them, they were less beautiful, with less red and a 
shallower dimple. The walls are very thin and paper-like and 
readily collapse when old. All galls are perfectly smooth on both 
sides. 

Stem-mother. — One of the smallest so far observed. Length 
0.4-0.6"'"'-. Broadly ovoid, pointed posteriorly. Color yellow or 
pale orange. Antennae and legs dusky, eyes black. Antennae 
very short, the third joint being scarcely longer than the two 
basal joints combined, and rather thin ; joint i much the stoutest, 
about as long as wide, and truncated at apex ; joint 2 longer than 
wide, stoutest and rounded at apex ; joint 3 slender, somewhat 
curved, with 8-10 irregular and coarse annulations; the thumb 
short but distinctly projecting ; two to three fine hairs surround- 
ing the tip. Front of head straight or slightly concave. 
Granulation of body extremely fine and quite dense. 

Egg. — White, with a faint yellowish tinge, regularly ovoid, 
highly polished and quite profusely reticulate. 

Larva. — White; legs and antennae pale dusky; eyes red. 
Six prominent conical tubercles along the front edge of head, 
each furnished with a fine hair. Surface of body finely granulate. 
Antennae longer than usual, the third joint stoutest at middle, 
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tapering towards both ends and, apparently, with twelve shallow 
annulations, the thumb small and at some distance from the apex 
of the joint. Rostrum extremely long, reaching about one-half 
its length beyond the abdomen. 

Pupa. — The younger pupae are whitish and the larger pale 
orange, the wingpads and mesothorax whitish, the former often 
with a blackish external margin, and the latter with the two 
median lobes faintly dusky or greenish. The head darkest and 
the end of the body palest. Surface of body quite densely and 
coarsely granulate. Eyes brown, ocellar spots red. Antennae 
rather long and stout. 

Migratory Female. — Length of body quite uniformly 
J 2"»"». ; expanse of wings about 2.8"""-. Form slender, much 
more so than in most species. Color orange, var>^ing in depth, 
the prothorax darkest. Head black ; in the younger ones dusky 
with only the front edge black. Eyes brown, ocelli clear, 
bordered with black at inner edge. Antennae blackish. Legs 
dusky with a yellow tinge, and rather slender. Mesothorax, 
scutellum and sternal plate black or dark brown. There is a 
poorly defined, more or less dusky band or shade across the 
prothorax, two ill-defined dusky spots near anterior margin, with 
more or less distinctly dusky anterior angles, and sometimes a 
blackish subdorsal spot each side in the dusky median band. 
Front of head straight or slightly concave. Antennae slender, 
the first joint about as long as wide, slightly stoutest at base, 
truncate at tip, with but feeble indications of annulation. The 
second is slightly longer than wide, thinnest at base, rounded at 
apex, and rather coarsely scaly or annulated. The third is about 
three times the length of the two basal joints combined; it is 
slender and of almost equal diameter throughout, with the upper 
sensorial membrane about one-half the length of the joint; the 
lower one is minute, often apparently wanting, and close to the 
base of the joint, resembling in this respect those of Ph, c- 
avtilayia. The lower part of the joint, as far as the upper 
sensorium, is rather coarsely annulated, and the upper part scaly. 
Wings long and narrow and faintly dusky. Stigma and costal 
cell dusky with the stigma not well separated from the cell. 
Subcosta and veins blackish, the latter bordered with a dusky 
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shade ; the two branches are much farther apart than is usual, on 
account of the stigmal vein, which is far removed to the apex 
of the stigma. The bases of both branches are often completely 
obliterated and without a connection with either the discoidal or 
the stigma. 

Phylloxera pilosula Pergande, n. sp. 

PI. III., fig. 17; PL IX., fig. 49. 

The galls of this species are very unique and readily dis- 
tinguished from any others so far observed. They occur 
usually on solitary trees of Hicoria glabra along the Potomac near 
Washington. They are usually quite abundant though rather 
sparsely distributed, there being but one, or rarely more than 3-6, 
upon a leaf and seldom so close together as to become confluent. 

When first found, May 23rd, they were already fully devel- 
oped, but contained, besides the stem-mother, only eggs and 
larvae. Ten days later most of the insects had already acquired 
wings. 

The transverse diameter of the gall varies between 3-6"""-, and 
their height to the tip of the nipple 2-3"""-. They are quite flat 
above, even with the surface of the leaf or but slightly projecting 
above it. In the latter case they are usually surrounded by a 
somewhat depressed ring and have a slight inclination to one 
side. There is always a more or less distinct shallow depression 
at the middle, which is usually quite densely covered with rather 
long, faintly yellowish, soft and glistening hairs. On the under 
side they resemble somewhat those of the variety Ph. c. -symmet- 
rica, though they are more evenly convex and provided with a 
rather long and slender nipple, which is split into five to six, or 
rarely more, slender filaments, which usually lean to one side. 
This nipple, as well as the surface of the gall, is quite densely 
covered with long, gHstening and faintly yellowish hairs similar 
to those on the upper surface. This pilosity of the gall is quite 
in contrast with the otherwise perfect smoothness of the leaves 
above and beneath. The upper side of the galls is of a paler 
green than the leaf itself, wnth a slight tinge of yellow, whilst on 
the underside the color merges gradually from pale green at its 
circumference to almost white at the nipple. The \valls are quite 



Digitized by 



GoogI( 



204 DAVENPORT ACADEMY OF SCIENCES. 

solid and rather stout at the base. The galls are almost per- 
fectly white on the inside and semi-transparent. 

Stem-mother. — Length about o.8"""-. Shape broadly oval, 
the last two or three segments quite slender. Color pale dull 
yellowish, with a faintly dusky tinge. Head, antennae and legs 
dusky. Eyes brown. Surface of body apparently without 
granulation. There are two small blackish median punctures on 
the head, between the eyes; six stiff hairs along its front edge, a 
transverse row of four such hairs back of the anterior margin, 
one each side of the black punctures, and one close to the inner 
edge of the eyes. Two similar hairs, arising from lateral tuber- 
cles of each of the thoracic segments and one each side, also on 
tubercles, on the abdominal segments. The dorsum is marked 
with six rows of pale dusky tubercles, each bearing a hair, with 
two deep subdorsal punctures each side of the prothorax, and 
two similar punctures each side in the following three sutures. 
Antennae rather short; the first joint very much swollen and 
almost globular. The second slightly longer than wide, rounded 
and somewhat stoutest at apex. The third not much longer 
than the two basal joints together, of equal diameter througout 
and quite scaly. Legs rather longer than usual, the tarsi very 
stout, conical, with the knobs of the terminal hairs larger than 
usual. 

The stem-mother of this species is more active than that of any 
of the other observed .species. 

Eggs. — Pure white, ovoid, highly polished and with a faint 
trace of hexagonal reticulations. 

lyARVA and youngest pupae white, the older ones pale orange ; 
mesothorax and wing-cases white. Eyes and ocelli red. 
Antennae and legs white. Surface of body densely and quite 
coarsely granulate. 

Migratory Female. — Length of body about i .2"""*. Expanse 
of wings 2.8-3"""-. Color orange, the prothorax darkest. Head 
blackish, its anterior margin darker. Eyes brown, ocelli clear, 
bordered with black at inner margin. Antennae and legs pale 
dusky. Mesothorax, scutellum and sternal plate black. The 
prothorax is marked at its anterior margin with a median, some- 
what elongated, triangular, pale dusky spot and a short trans- 
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verse subdorsal line each side of it; a short, oblique or curved 
line subdorsally each side, often broken into two or three spots, 
and a slightly dusky, median shade at posterior margin. Surface 
of body sparsely and finely tubercled. Antennae short, scarcely 
as long as the head is wide posteriorly; joint i stoutest, about 
as long as wide and of about equal thickness. The second but 
faintly longer than wide, rounded and a little stoutest at apex. 
Both joints are distinctly scaly and annulated. The third joint is 
of about equal thickness throughout, with the upper sensorial 
membrane very long, occupying two-thirds or more of the joint, 
the lower one being entirely wanting. The upper two-thirds of 
the joint, or more, is quite coarsely scaly and the lower part 
divided by about ten annulations ; the apex is blunt and provided 
with one hair at tip and two others a little below it. Legs rather 
slender, the tibiae annulated and the terminal pair of capitate hairs 
longer than usual, and the knob more distinct. The body ends, 
above, in a stout and prominent conical anal projection which is 
not uncommon in other Aphididae, but is not ordinarily con- 
spicuous in Phylloxeridae. The vulva is also very prominent, 
expanding trumpet-fashion, and with its external surface closely 
and beautifully striated. Wings large, pale, though with a dusky 
hue and with their surface densely .scaly ; stigma, subcosta and 
veins dusky, the latter shaded. Venation normal, though the 
stigmal branch reaches seldom to the stigma, but fades away some 
distance before it. 

The winged form approaches quite closely that of Ph, foveola, 
more particularly in the antennae, the third joint of which in that 
species is also quite uniform in diameter. The absence of the 
lower antennal sensorium, the more slender form, and the differ- 
ences in the stem-mother and the gall, all serve to separate the two 
forms. 

PHVI.LOXERA DEPLANATA Pergande, n. sp. 

PL III., figs. 18-20; PL IV., figs. 21-23; PI- X., figs. 66-70. 

The galls of this species and their architects were carefully 
studied in 1883 on some small trees of Hicoria tomeniosa growing 
on a hilly slope, bordering the Potomac River, opposite George- 
tow^n, D. C. An interesting fact connected with the species was 

[Proc. D. a. S., Vol. IX. 1 25 [Sept. 28, 1903.] 
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the absence of the winged or migratory generation, in which 
respect it agrees with Ph. c. -semen Walsh and Ph, caryce-vence 
Fitch. That Ph. deplanata is distinct from this last is made 
patent by a comparison of the galls and stem-mother ; while it 
would also seem to be distinct from Ph. c.-semeti, its western 
representative. The galls of Ph. c. -semen are the smallest known, 
measuring not more than 0.6-2'""'- horizontally, being more or 
less subglobular and provided with a round orifice, surrounded 
by a fringe of 5-8 or more, rather broad bracts ; whereas the galls 
of this species have a transverse diameter of 1-5*"™', are but 
slightly convex above and more prominent beneath ; the orifice 
is oval and without any bracts, but closely fringed with fine hairs. 
Its walls are rather thin and flexible, while thOvSe of Ph. c. -semen 
are thick and hard. In how far the insects of these two galls 
differ is not at present known, but there is little doubt that 
future more careful study of Walsh's species will reveal sufficient 
differences. 

The leaves of some of the smaller trees are often literally 
covered with the galls of deplanata which then produce a sickly, 
yellowish and crumpled appearance thereof. By the end of June 
the galls are deserted, brown and dry, or else have completely 
decayed, leaving innumerable holes in the aflfected leaves, 
seriously affecting the health of the tree. When but a few days 
old (first week in May) these galls resemble minute yellow 
specks. 

The transverse diameter of the mature galls varies from i-5rain. . 
height about i"""*; walls rather thin above and beneath and semi- 
transparent. Upper surface projecting but little above the plane 
of the leaf, convex, usually with a shallow fovea ; frequently not 
central and occasionally with a slight central elevation. Under 
side more strongly convex, sometimes almost conical, the nipple 
usually more or less flattened and generally leaning to one side, as 
if pressed down when young; with the orifice usually oval, though 
sometimes more or less rounded, and which before maturity is 
perfectly closed and densely fringed with short pale hairs. Color 
above either reddish with the depression yellowish, or almost 
entirely greenish-yellow ; below purplish or dull greenish-yellow. 
Many of the galls are conjoint, /. e., contain from 2-6 or more 
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stem-mothers together with large numbers of eggs and sexual 
individuals, the cavity being completely crowded. 

Stem -MOTHER. — Length of body o.4-o5"""- and almost as 
broad. Color, varying shades of orange. Antennae, legs and 
rostrum faintly dusky, almost colorless. Eyes dark-purple or 
black and each composed of three simple ocelli. The whole 
body is densely covered with distinct, minute, conical tubercles. 
Head about twice as broad as long, almost semi -circular, slightly 
flattened between the antennae and furnished each side just in 
front of the eyes with a peculiar, rather prominent, more or less 
conical, fleshy, colorless and apparently retractile, protuberance. 
Antennae quite slender, the first joint of almost equal thickness ; 
the second shorter than the first, thinnest at base, truncate at tip. 
Joint 3 long and slender and somewhat stoutest beyond the 
middle, with eighteen or more sharp annulations more or less 
well defined. Legs quite stout, the tibiae distinctly clavate. 
Anus bluntly rounded and apparently furnished with four hairs 
around its edge. 

Eggs. — Length 0.1-02™"'-. Ovoid, polished and pale yellow, 
the more recently laid, whitish. The smaller prbduce males. 

Sexual Form, d ? . — Length of the female 0.4"""-, the male 
being about one-sixth smaller. Color pale yellow, head, antennae, 
legs and a rather indistinct band across all segments pale dusky. 
Eyes dark purple or purplish-red, composed of three large ocelli 
arranged in a triangle. Surface of whole body covered with very 
minute conical tubercles and with four dorsal and one lateral row 
of larger warts on the thorax and abdomen and quite a number on 
the head, each bearing a slender hair, which, in the female, is 
simple, but capitate and stouter in the male. A minute conical 
rudiment of the rostrum in both sexes, not fitted for sucking. 
A somewhat prominent round tubercle on each side of the pro- 
and metathorax. The antennae are quite slender ; the first 
joint stoutest; joint 2 longer than wide. Annulation of third 
joint rather indistinct and irregular. The thumb-like organ near 
the tip is quite prominent and has been observed to be distinctly 
movable. The tips of the thumb and of the joint are furnished 
with several exceedingly fine hairs, the terminal one, as well as 
that at the tip. of the thumb, in the male, being capitate. Legs 
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rather short. The body of the male, besides being smaller, is 
almost of equal diameter throughout, while the female is broader 
and elongate-ovoid. 

Both sexes are very active and run briskly about after leaving 
the galls, particularly the males. 

During May of 1902 I happened again to observe the galls of 
this species to be quite numerous on the leaves of Hicoria (Caryd) 
microcarpa and found on examination that each of the galls con- 
tained from one to five or more of the stem-mothers, their eggs 
and the sexes, and, to my surprise, found also a number of pupae 
and winged migrants in some of them; which proves that the 
habitually apterous species evolves from time to time a migra- 
tory form, to preserve the species against extermination. 

The migrant is orange ; the head, antennae, thoracic lobes, ster- 
nal plate and legs dusky to black ; the wings are dusky. The 
antenaae are evidently four- jointed, the fourth joint is distinctly 
petiolated, with the petiole being divided by three to eight or 
more vSharp annulations ; the sensorium of joints three or four 
being very much elongated. 

Phylloxera depressa Shimer. 

Dacytlosphotra depressum Shimer. Trans. Am. Ent. Soc, 2, pp. 

389-390. 
Phylloxera depressa Riley. Seventh Rep. Nox. and Ben. Ins. of 

Mo., p. 118. 

Phylloxera depressa Thomas. Eighth Rep. Nox. and Ben. Ins. 
of Ills., p. 164. 

Not having had an opportunity of seeing this gall, I am unable 
to form an opinion as to its specific value and reproduce, there- 
fore, the description as given by Shimer : 

' ' These galls were found to be exceedingly numerous on some 
trees \Carya alba\ . On June 20th they were smooth, slightly 
rounded above, pale yellowish -green ; beneath somew^hat whiter, 
and having in the centre a nipple-like projection ; opening round, 
surrounded with a burr-like fringe composed of many filaments, 
the cavity like an inverted cone, the wall above being quite thin 
and translucent, so that the inmates may be seen moving about. 
This apparently very flat gall was placed as much below as above 
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the plane of the leaf. Diameter .15-.25 inch [3.8-6.2*""'.]; ver- 
tical thickness .125 inch [3"'"']. 

" Winged imago.— Yellow; head, antennae, legs and a band around the 
thorax, black; antennae 3- jointed; otherwise as in specimens from gall No. 
I [PA, hemispheric urn Shimer]. Length of body .04 [!»""»• ]; to tip of 
wing .06 inch [i.5"»>"-]." 

, Phylloxera foveata Shimer. 

Dactylosphoera forcatiim Shimer. Trans. Am. Ent. Soc, 2, p. 

393. 
Phylloxera forcata Riley. Seventh Rep. Nox. and Ben. Ins. of 

Mo., p. 118. 
Phylloxera forcata Thomas. Eighth Rep. Nox. and Ben. Ins. 

Ills., p. 164. 
This appears to be nearest related to Ph. foveola n. sp. and 
Ph, itilennedia n. sp., though as no opportunity has offered to 
further study /tnra/w;// at Washington, Shimer' s original descrip- 
tion is reproduced : 

"On the same leaves [of Carya awara] containing the small 
galls, Nos. 7 [Ph. minimum Shimer] and 8 [Ph. c.-settien Walsh], 
I observed a number of larger ones with a dimpled depression 
above (which may be caused by the collapse of the thin paper- 
like centre), an opening beneath by a rounded, downy orifice, and 
having a diameter of .06-. 33 inch [1.5"""] and a vertical depth of 
. 12-. 16 inch [3-4'"'"] ; all contained the female and her eggs, and 
some larvae. 

** Winged imago. — Abdomen and prothorax pale orange, with a dark 
band or ring around the mesothorax; wings carried flat on the back in 
repose, hyaline, veins small, stigma very faint, smoky; antennae 3-jointed, 
the last joint long, subcylindrical and on a very long pedicle; abdomen 
quite pointed. Length to tip of wings .06 [1.5"""]; of antennae .005 inch 
[o.imm.]. 

** Mother insect.— Pale yellow, palest posteriorly. Length .04 [i"»"> ]; 
width .2 inch [o.os'"*"]. 

"On June 20th the winged imagos were very plenty, but no 
eggs could be found." 

[As printed in Trans, of the Am. Knt. Soc., Vol. II.. p. 393. the name of this species 
reads Dactylosphcera forcatum and not forcatum, as used by Riley, Thomas, and others. 
The word as used in the Transactions is evidently a mi.sprint which originally read 
fot'fatum, with reference to the dimpled depressions on the upper side of the leaf. The 
corrected spelling is used in the indtx to the volume. I deem it, therefore, proper lo 
correct those errors.]— Theo. P. 
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Phylloxera minimum Shimer. 

Dadylosph(xra minimmn Shimer. Trans. Am. Ent. See., 2, pp. 
391-2. 

Shimer' s original description is as follows : 

* ' Small round galls, generally very numerous in the leaves, and 
in some cases almost entirely covering them, a single leaf some- 
times containing upwards of 250 galls ; the average size larger 
than those of No. 8 [Ph.Joi'eatum Shimer], although often quite 
as small, the larger ones measuring three-sixteenths of an inch 
[5'"'".] in diameter. They were (June 25th) quite hard and 
smooth, and present, especially above, a bright, shining appear- 
ance; they were quite thick and plump, the vertical diameter 
compared wnth the horizontal diameter being as 2 to 3, and were 
much more plump and elevated above the leaf than those of No. 8 
[/%. carya-semoi Walsh]. The portions of the leaf betw^een the 
galls had in some cases turned crimson. I found from three to 
twenty-five inhabitants in a gall; the round opening beneath 
was so close as to be pretty safe against enemies, as I found none 
in the galls opened thus far. Larvae and pupae whitish, with red 
eyes; mother insect cinnamon color and smaller than the pupa. 

"On July 5th I found winged imagos in all the galls, large and 
small, that were opened, the smallest galls not much exceeding 
.05 inch [i '"'"•] in diameter ; when opened, the young insects eagerly 
ran out, and all presented the same pale, translucent appearance, 
witln minute dark spots on the anterior part of the body, which is 
in contrast with the inhabitants of gall No. 8. The winged imago 
was first observed on June 3otlr. 

'* Winged imago. -^ Body, antennae and legs, pale yellowish- white ; the 
head and a band around the thorax, dusky; wings on the back in repose, 
translucent, neuration obsolete, the stigma scarcely perceptible. Length 
of body .025-.03 [0.6-0.8'"™ ]; to end of wings .045- .05 inch [i-i. !»"«"•] 

** These insects are much smaller, paler in color and less dis- 
posed to fly than any of the other .species noticed in this paper. 
From a gall .05 inch [i.i"'"'] in diameter, I took a vSingle winged 
imago with body .025 inch [0.6"""] in length; with it there were 
a few eggs, but no other insect. I verified this .same circumstance 
in several other small galls of this species, and it therefore appears 
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probable that the winged imago was the mother insect, developed 
into the winged state, although we have heretofore considered 
them as males." 

Phylloxera carv^-semen Walsh. 

PI. IX., figs, 50-51. 

Phylloxera caryo'-semen Walsh. Proc. Ent. Soc. PJiiL, VI., p. 

283. 
Daktylosphcera carycr-semen Walsh. First Ann. Rep. Nox. Ins. 

of Ills., p. 231. 
Daktylosphcera carycr-semen Shimer. Trans. Am. Ent. Soc., 2, 

p. 392. 
Phylloxera catyce-setnen Riley. Seventh Rep. Nox. and Ben. 

Ins. of Mo., p. 117. 
Phylloxera carycr-semen Thomas. Eighth Rep. Nox. and Ben. 

Ins. of Ills., p. 163. 

This is evidently closely related to Ph, deplanata. The galls 
of c- semen are, however, much smaller, more strongly convex, 
projecting above, and of much finer and harder texture. They 
also greatly resemble smaller specimens of Ph. minima notwith- 
standing the striking difference in the life-history of the two 
species, viz.: the production of a winged, migratory form in Ph, 
minima and the absence of such in Ph, c, -semen, 

Walsh (Proc.iEnt. Soc. Phil., 6, pp. 283 and 284) was led from 
the apterous nature of the species to consider it Coccidous rather 
than Aphidian, and in discussing the relative generic value of 
winged and apterous gall-making species, remarks that ''Carya 
possesses at least two Coccidous galls, namely, carycp-vena Fitch, 
which I find exclusively on the Shell-bark Hickory in August, 
and which is described by Fitch as Aphidian, and doubtingly 
referred to the genus Pemphigus, and carya semen Walsh MS., a 
gall of the size and shape of a cabbage seed, which I find in pro- 
digious numbers on the leaflets of the Pig-nut Hickory in July." 
And further on, in a foot note, he says : ' 'That these two galls are 
Coccidous, not Aphidian, may be inferred from the fact that the 
tarsi of the mother-lice are i-jointed, not 2-jointed. And besides, 
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Dr. Fitch himself describes the mother-lice of carjavena 2iS laying 
eggs, and the same remark applies to those of Caryct semen; 
whereas all true gall-making Aphidians that are known to me are 
viviparous so long as they live in the gall. Moreover, all gall- 
making Aphidians that are known to me remain in the gall till 
they have reached maturity and most of them acquired wings ; 
whereas in these two galls the young larvae, almost as soon as they 
have hatched out, stray away to found new galls, leaving the 
mother-lice behind them to lay from time to time fresh eggs." 

With our present knowledge of the Phylloxerinae we know that 
Walsh erred in forming this opinion. The tarsi of both species 
mentioned are (like those of all other known species of Phyllox- 
era) plainly 2- jointed, he having simply overlooked the small 
basal joint ; while the economy of the species producing winged 
females shows that they all originate from eggs, numerously 
deposited by the stem-mother on the walls of the gall. Main- 
taining this erroneous position regarding the Coccidous character 
of c.-semeyi, he refers it later (First Ann. Rep. Nox. Ins. of Ills., 
p. 23) to Shimer's genus Dactylosphoera, to include all those spe- 
cies which produce, or are supposed to produce, nothing but 
apterous individuals and proposed for all others, producing a 
winged generation, the name of AVro/>//>7/a (Proc. Ent. Soc. Phil., 
VI., p. 283, and I St Rep. Nox. Ins. of Ills., p. 23). In the latter 
publication, after much discussion, he gives a short description of 
the gall and its architects on page 23, as follows : 

"Gall Caryce-semen, n. sp. made by Dactylosphotra carya-seme^i , 
new species. On the general surface of the leaflets of the Pig- 
nut Hickory (^Carya glabra) in prodigious abundance, a sub- 
globular, smooth, seed-like, hollow, sessile gall, 0.06-0.10 inch 
in its widest diameter, subhemispherical above, rather flatter 
below, with a nipple-like opening in the middle. Walls of the 
gall rather stout, fleshy and not woody. The external color is 
greenish-yellow above and pale green below, with the open central 
nipple whitish. There are frequently as many as 100 of these 
galls on a single leaflet. Inside may often be found as many as 
three or four mother bark-lice, similarly shaped and of the same 
\'ellow color as those of the vififoiia gall, but on the average rather 
smaller and accompanied, in the same manner, by eggs or very 
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young larvae, or both. As with the mother bark-lice of the galls 
viHfoHce Fitch, caryce-vence Fitch and caryce-fallax Walsh MS., the 
antennae of this mother bark-louse are three- join ted, joints i and 
2 short and subequal, and joint 3 longer than i and 2 put together. 
The young larvae are about o.oi inch long and of the usual shape. 
Almost as soon as hatched — as is also the case with the larvae of 
all the allied galls — these larvae stray away to found new galls. 
The galls themselves are very abundant about July 24th, but by 
the 1 2th of August they were almost all empty and gaping open 
below.** 

Dr. Shimer, referring to the same species (Proc. of the Acad, 
of Nat. Sci. of Phil., Vol. 19, 1867, p. 3), confounds it with his 
Dak. globosum, which forms a similar though much larger gall on 
the same leaves and produces a winged generation. Speaking of 
the young of the smaller galls he says ** the young larva usually 
leaves the gall as soon as hatched and proceeds, as does the 
* grape-leaf louse' (Z>. ? vitifolice), to construct a new gall." 

The following notes, made in the West some years ago, will 
amplify the somewhat brief description of the gall by Walsh : 

Description of Gall. — Transeverse diameter 0.3-2"*"'* or slightly 
larger. Vertical diameter o.2-o.5'"'"*. Hemispherical and more 
prominent above than beneath and frequently depressed at the 
centre, the depression often running out to one side. More or 
less projecting beneath, with a tendency to become somewhat 
conical, terminating in a short nipple, with a round or slightly 
oval orifice, surrounded by 4-10 or more rather stout and pro- 
fusely pubescent recuived bracts, completely closed when young. 
Upper surface smooth, yellowish-green to brownish-yellow. 
Rather tough and leathery and slightly semi-transparent at the 
centre if held toward the light. 

This gall is usually extremely abundant on infected trees, 
often to such an extent that every leaf is completely covered. 
I have counted on some of the smaller leaflets over 300 of these 
galls, many of which, to the number of 2-5 or more, were confluent. 

This appears to be an exclusive western species and has been 
found at Kirk wood and elsewhere in the Mississippi Valley, upon 
Hicoria glabra^ maturing during the latter half of July and early 
August. 

[Proc. D. A. S., Vol. IX.] 26 [Oct. 5, 1903. 1 
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Phylloxera cary.^-fallax Riley. 
PI. IX., figs. 52-53; PI. XI., figs. 71.74. 

Phylloxera caryae-fallax Riley. Seventh Rep. Nox. and Ben. 
Ins. of Mo., p. 118. 

Phylloxera carycr-fallax Thomas. Eighth Rep. Nox. and Ben. 
Ins. of Ills., p. 164. 

Considerable doubt has existed until lately in my mind as to 
the identity of the species briefly referred to under this name by 
Walsh in his ** First Ann. Rep. of the Nox. Ins. of Ills.,'* p. 23, 
and that described by Riley under the same name in the * 'Seventh 
Ann. Rep. on the Nox. and Ben. Insects, of Mo.,** p. 118. 
Walsh states that he never found a winged insect either in this 
gall or in those of c, -semen and c. - folia* ^ though he has opened 
and examined hundreds of them. My observations regarding 
this peculiar gall, extending as far back as 1872, run counter to 
those of Walsh, for I have found this particular gall swarming 
with the winged female. 

To account for this apparent discrepancy in independent obser- 
vations, it may be stated that my own observations were made 
from early May until June, and that these made by Mr. Walsh 
were from the 17th until the end of June, or at a time when the 
winged form had already forsaken the galls. What, then, were 
the numerous larvae (?) with which he found the galls swarm- 
ing, and what was their office? They could not well form new 
galls, as the season for that purpose was already too far 
advanced ! 

The explanation will doubtless be found in the following facts : 

If the galls be opened early in May, or before the nipple has 
opened, they will be found filled with winged insects, pupae, 
numerous eggs, and what appear to be larvae. These supposed 
larvae, however, upon careful examination, are not larvae hatched 
from eggs deposited by the stem-mother, but the true sexual 
individuals, both males and females, produced from eggs depos- 
ited freely by the winged females. In this species, therefore, the 
sexed individuals are (in part at least) produced within the 
original gall, though winged females subsequently perform the 
true function of migrants and leave the galls to carry their 
sexed young elsewhere. 
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The gall of this species is one of the most common and numer- 
ous on the leaves of Hicoria {Carya) alba, and probably some 
other species of the genus in the states of Missouri and Illinois, 
extending at least as far south as Tennessee and probably 
throughout most of the states bordering the Mississippi. It seems 
to be exclusively a western species, and is at times so extremely 
abundant as to cover completely every leaf upon a tree, the 
leaves becoming much dwarfed and distorted. On some small 
leaflets, about 2 inches long by ^/i inch wide, more than 300 of 
these galls were counted. 

The fully grown galls vary in height and diameter at base from 
1-5 *""*•. Those more densely crowded are narrower at base and 
higher in proportion. They are conical or tooth-like above and 
frequently lean over to one side. The under side is more or less 
prominently convex and more or less prolonged at the centre, 
with the nipple often, also, inclining to one side. The orifice is 
either round or oval, closely fringed with pale hairs, and tightly 
drawn together till maturity. The walls are rather tough and 
leathery. The color of the galls when younger is greenish-yellow 
to reddish, becoming gradually brown or black, and brittle after 
the insects have left. 

Stem-mother. — Length about o.6™"*-. Body almost globular. 
Color, orange ; legs and antennse dusky. Eyes, dark purple. 
Surface of body quite densely covered with rather coarse, some- 
what conical granules, though less dense than in the stem-mother 
of Ph, deplanata, the granules interspersed with a few stiff hairs, 
most numerous about the anal segment, and some of them capi- 
tate. Antennae rather stout, the third joint about as long as the 
tibiae and somewhat clavate, with about 18-20 rather coarse and 
apparently scaly annulations, and provided at tip with two short 
hairs. Legs ratber long and stout. 

Migratory female. — Length of body o.6-o.8*"'"-. Expanse 
of wings 2.3-2.8'""-. Color, orange yellow. Head and thorax 
blackish, the head often paler. Eyes purplish ; the two inner 
ocelli red, the frontal one colorless, all bordered with black at 
inner side. Antennae and legs faintly dusky. Wings pale brown- 
ish ; stigma and veins darker ; the veins shaded with dusky. 
Venation normal, stigmal vein and cubital branch almost parallel. 
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Head and prothorax rugose, the latter but finely so. Surface of 
body covered quite densely with minute, somewhat conical, gran- 
ules. Antennae rather slender and quite peculiar ; apparently 
4- join ted. Joint i about as long as wide or but slightly longer, 
truncate at tip and faintly scaly ; joint 2 more slender, distinctly 
longer than wide, a trifle thinnest at base, rounded at apex and 
quite coarsely scaly; joint 3 appears to be composed of two joints, 
the basal section abruptly truncated just above the lower sensor- 
ium, and tapering gradually to the base, coarsely scaly and divided 
by 6-8 quite distinct annulations ; the terminal section is about 
two-thirds the length of the whole joint, its sensorial membrane 
much elongated and about one-half the length of the entire joint ; 
its diameter quite uniform, though the part below the sensorium 
is somewhat thinner and divided by five or more coarse and some- 
what scaly annulations ; the remainder of the joint is coarsely 
scaly, with two or three short annulations at the apex, resembling 
minute joints. 

This antennal structure comes quite near to that of Ph, picia, 
the third joint of the antennae of which is more or less distinctly 
divided into two sections. 

Sexual individuals, cT ? . — Length about 0.4™"*, the female 
being somewhat the larger. Color orange. Eyes blackish. 
Antennae and legs pale dusky. Surface of body quite smooth, 
apparently without granulations, and provided with four rows of 
rather stout, capitate hairs, which are somewhat longer and 
stouter in the females. Antennae stout, the third joint longer 
than the tibiae, clavate, with 10-12 more or less well-defined 
annulations. From the apical fourth of the third joint rises a 
long, stout, capitate bristle; two short, fine hairs at the tip, and 
another a little lower down on inner side. Legs very stout, more 
so than usual. Rostrum rudimentary, not fitted for sucking. 



Group IL 



Galls more or lessjleshy, not transparent, usually more Protuberant beneath 
than above ; conical, globular, or pedunculate ; opening always beneath. 

13. Large ; convex on both sides, more prominent beneath ; circum- 
ference above button-like, with a more or less sharply defined edge; 
either above or sunken beneath the surface of the leaf ; nipple short, 
surrounded by short bracts. Opening round. . .Ph, rimosalis n. sp. 
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14. Subglobose ; about equally prominent above and beneath ; without a 

nipple ; opening in a transverse slit Ph, C'scissa Riley. 

15. Subglobose, somewhat more prominent above than beneath ; without 

a nipple ; the orifice an elongate slit Ph, c-globuli Walsh. 

1(5. Subglobose ; about equally prominent on both sides ; conical 
beneath, ending in a short nipple, splitting into several stout 
bracts Ph, conica Shimer. 

17. Flat above, either flush with, or sunken below the surface. Globular 

or pyriform beneath and more or less constricted at base ; with or 
without a distinct nipple, which, when present, splits into several 
bracts Ph, c-avellana Riley 

18. Size medium ; quite flat above, usually with a more or less distinct 

median depression ; prominent and conical beneath ; not constricted 
at base. Nipple distinct, surrounded by short bracts. 

Ph, symmetrica n. sp. 

19. Large, more or less irregular; convex above; more prominent and 

conical beneath, splitting at maturity into several very long bracts. 

Ph, notabilis n. sp. 

20. Large ; globular ; projecting about equally on both sides ; the nipple 

short, with four to Ave short, stout, pubescent bracts surrounding 
the orifice, curving ou* wards when old Ph, c^glotosa Shimer. 

21. Large ; pedunculate and more or less elongated ; suspended from the 

under surface by a slender petiole, quite sticky when fresh ; split at 
the apex into several long filaments Ph, c.-gumtnosa Riley. 



Phylloxera rimosalis Pergande, n. sp. 

PL IV., fig. 24; PI. IX., fig. 54. 

A very large and conspicuous gall, growing always upon the 
leaves of Hicoria tomentosay bearing a great resemblance to the gall 
of Ph. C'Scissa, from which it differs in the round, not elongated, 
orifice and in some other characters. 

It is not uncommon along the Potomac near Washington and 
affects more generally the terminal leaves of the more succulent 
young shoots. It matures somewhat later than most of the 
other galls, the first winged females occuring the latter part of 
May. It grows generally singly, though occasionally 2-4 may 
occur on the same leaf, in which case they tend to become more 
or less cofluent, so as to form a large, flat mass ; each retaining, 
however, its cell independently. It forms upon any part of the 
leaf, often very close to the edge, and may extend across two or 
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even three of the transverse veins, (when the upper surface 
becomes somewhat uneven) but never, as far as observed, across 
the midrib. The horizontal diameter ranges between 3-11™"*- 
(those growing singly being usually much the largest) and 
between 1.6-3.4°^"* in height. The form is quite flat or but 
slightly convex above, with the circumference usually sharply 
defined and sunken below the plane of the leaf, which forms 
around it a somewhat elevated and quite sharp edge or rim. 
The disk may be raised button-like above the plane of the leaf. 
Sometimes the upper surface is slightly uneven or concave; or 
there may be a slightly convex, central elevation, with a dimpled 
depression on one side of it. Beneath it is much more prominent 
and convex, resembling somewhat that of c, -septum, except 
that its nipple is extremely short and conical, -with the orifice 
round and completely closed in the younger ones, with indica- 
tions that it will split when mature into 5-8 short bracts, which 
are closely covered at the tip and inner side with minute, white, 
silken hairs. The surface above is perfectly smooth, whilst the 
under side is sparsely beset with short, pale yellowish, radiating 
hairs and yellow papillae which characterize the under side of 
the leaves. 

It is seen to be slightly transparent, if held between the light, 
especially around its margin. Its walls are rather thick and 
hard, especially at the base. The color above and beneath is of 
a somewhat paler green than the surrounding surface of the leaf, 
occasionally faintly tinted with red at the centre and polished 
above. 

Each gall contains, by the middle of May, besides the single 
stem-mother, large numbers of eggs, larvae and young pupae, 
covering closely its inner walls, each with the end of the body 
directed toward the centre, as if they were standing on their 
heads. Some individuals acquire wings by about the 20th, while 
the majority do not reach this condition till the end of the month 
or the first week in June. 

Stem -MOTHER. — Length when fully developed about i"""-; 
greatest diameter about 0.5"'"'-. Elougate-pyriform, the older, or 
those which are nearly empty of eggs, are more or less broadly 
ovoid, 0.6-0.8'""'- in length and 0.4-0. 7"^°»- in diameter. Color 
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pale yellow in the younger and faintly brownish-yellow in the 
older. Eyes dark purple. Antennae and legs dusky or blackish. 
There are usually two, more or less distinct ( in some quite large, 
in others entirely lacking) black, double impressions on the 
head, somewhat in front of the eyes; several small black spots on 
the prothorax (often indistinct or wanting), two of which are 
near the anterior margin, and a group of three subdorsal spots 
each side, posteriorly ; there is also a subdorsal spot in each of 
the first three abdominal sutures. Surface of body almost 
smooth, the sculpturing being almost invisible. Front of head 
more or less concave, with a short hair each side of the concavity. 
Antennae short, the first joint stoutest and almost globular, the 
second longer than wide and of almost uniform diameter; the 
third slender, slightly stoutest towards the end and quite coarsely 
annulate. 

Eggs. — White, o;* with a faintly yellow tinge, highly polished 
and with a distinct hexagonal sculpture. 

lyARVi^ and younger PuPi^ white or with but the faintest yel- 
low tinge; eyes red; antennae and legs very faintly dusky. The 
whole body densely covered with very minute points. The 
younger pupae are marked with dusky spots very much as in the 
stem-mother. Wing-sheaths faintly dusky. 

Pupa, mature. — Color orange, the mesothorax, wing-pads and 
two or three terminal abdominal segments whitish, the meso- 
thorax often with a somewhat greenish tinge. Eyes and spots 
indicating the ocelli, red. Antennae and legs pale dusky. There 
are two small dusky spots behind the ocelli, and a subdorsal curved 
row of six blackish punctures on each side of the prothorax, the 
posterior three of which are arranged in a triangular group, 
similar to those of the stem-mother. Antennae stout and with 
but faint indication of sculpture. Entire surface of body densely 
and quite coarsely granulate. 

Migratory female. — Length of body about i"""-. Expanse 
of wings 2.3-2.5'"'"-. Color pale orange, palest toward the end 
of the body. Front of head, as far as the posterior edge of the 
eyes, the two middle lobes of the the mesothorax and the sternal 
plate, blackish, all other parts dusky or brownish, with a yel- 
lowish tinge. Posterior half of head pale orange. Eyes brown ; 
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ocelli yellowish, broadly bordered at inner side with dark brown. 
Two small dusky spots behind ocelli. Anterior angles of pro- 
thorax pale dusky, and two small, dusky, transversely linear 
spots, usually more or less indistinct, on the middle of the pro- 
thorax. Wings faintly dusky, the stigma, subcosta anddiscoidal 
vein darkest, the two branches very faint, though normal in their 
course. Surface of wings quite profusely granulate or scaly. 
Antennae dusky, short, scarcely as long as the head is broad, the 
two basal joints almost equal in length, the first slightly longest 
and stoutest, narrowest at base, truncate at tip; the second almost 
as long as wide, rounded and stoutest at tip; both joints quite 
distinctly scaly; joint three is rather robust, diminishing but 
slightly and gently toward the base, connecting with the second 
joint by a very short though well separated petiole. There is no 
basal constriction and, apparently, only the upper sensorium 
present, which is rather stout and somewhat oval ; surface quite 
coarsely scaly with the lower third sharply annulate ; from 3-4 
distinct, short bristles surround the apex, the two terminal ones 
stoutest. 

Phylloxera cary^:-scissa Riley. 

PI. IV., fig. 25; PI. IX., figs. 55, 56. 

Phylloxera caryce-scissa Riley. Am. Ent. Vol. III., n. Ser. Vol. 
I., p. 230. 

This gall, as already indicated, bears a close resemblance to 
that of hemispherica but it will be unsafe to consider them iden- 
tical until further careful study is made of the latter species. 

The first galls of caryae-scissa were received in 1880 from Mr. 
W. H. Ashmead, of Jacksonville, Fla., found Rowing upon 
Hicoria alba. Since then the same species has been occasionally 
observed in the vicinity of Washington, always growing upon 
the leaves of Hicoria tomentosa. It is a rather rare species, and 
occurs for the most part singly. 

In general appearance it closely resembles that of Ph. rimosalis, 
for which it might readily be mistaken, but the upper surface 
of c.-scissa is never flattened, as in rimosalis, while the orifice 
is never round or nipple-like, but always a transeverse slit. All 
the different forms of insects, from the stem-mother to the winged 
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female of c.-sdssa, are also larger and darker, with the antennae 
much longer and more slender, particularly in the winged form. 

The transverse diameter of this gall ranges from 8-14"*"* and 
and the height from 2-5*""- or more. It is about equally convex 
on both sides, though sometimes more prominent either above or 
beneath, and often with a slight, central, nipple-like projection 
above. The surface on both sides is more or less distinctly cov- 
ered with short, fine, yellowish hairs when upon Hicoria tomen- 
tosa; while upon H. alba it is smooth above and but slightly hairy 
beneath. The gall is always situated between two of the trans- 
verse veins, with the slit either parallel with them or slightly 
oblique. When young, this slit is slightly closed and not easily 
seen, but forms regular, shallow lips, densely pubescent, when 
older. Color above and beneath pale greenish or dirty yellowish- 
green. 

The winged female may be found from the middle of May to 
the middle of June. 

Stem-mother. — Length 1-2"*"*-; diameter across the thorax 
cS™*"*. Shape broadly ovoid. Color pale yellow; antennae and 
legs faintly dusky; eyes purplish-brown. There are two deep 
black punctures on the front of the head and two smaller and 
somewhat oval spots at its posterior edge. A somewhat angu- 
lated, dusky, subdorsal spot each side on the prothorax ; a larger, 
transverse spot each side in the first suture, and a smaller one 
each side in the two following thoracic sutures ; also, a lateral 
row of three spots: the first is placed in the last thoracic suture 
and the others in the sutures of the first two abdominal segments. 
Granulation of body extremely minute and sparse. Antennae 
and legs slender. First joint of antennae stoutest; joint two 
considerably longer than wide and of almost uniform diameter, 
rounded at tip; joint three very slender, of almost uniform diam- 
eter, slightly stoutest at the apical one-third and quite coarsely 
but rather sparsely annulate. 

Eggs white, regularly ovoid, highly polished and apparently 
without sculpturing. 

lyARVA and youngest pupae white or faintly yellowish, the eyes 
red ; the legs and antennae slender ; the whole body densely cov- 
ered with distinct granules. 

IProc. D. a. S., Vol. IX.] 17 (Oct. 26. 1903.} 
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Pupa, mature. — Orange, the wing-pads and two or three last 
abdominal segments whitish, wing-pads becoming dusky externally 
with age. Antennae and legs shaded. Eyes small, brown. Ocelli 
barely indicated by obscure brownish spots, between which are 
noticed two small, pale brownish piliferous spots. A subdorsal 
spot each side of prothorax. Entire surface of body densely 
granulated. Antennae very slender, the third joint about three 
times as long as the two basal joints combined. 

Migratory female. — Length of body 1-1.2°*"**. Expanse 
of wings 3.4"*"*-. Color orange. Head, mesothorax, scutellum 
and sternal plate blackish. Eyes dark brown or purple, almost 
black. Ocelli clear, colorless, broadly bordered at inner side with 
brown. Wings pale fuscous, the costal cell and stigma brownish ; 
the stigma either not separated or scarcely separated from the 
costal cell. Venation blackish, normal, bordered with a dusky 
shade, especially the cubital vein. Surface densely covered with 
minute scale-like points. Anterior anjg^les of prothorax broadly 
dusky; two small, more or less confluent, discal spots, a trans- 
verse spot at anterior margin and an elongated subdorsal spot each 
side, usually remaining quite pale. Surface of body quite densely 
granulated, the granulation less prominent than in the pupae. 
Antennae long and slender; joint i longer than wide, stoutest 
toward the base, curved outward toward apex ; joint 2 shorter 
than one, a little longer than wide, narrowest at base, the apex 
nearly straight; joint 3 almost four times as long as the two 
basal joints combined ; indented above its basal one-third, beyond 
which it becomes quite slender ; both the anterior and posterior 
sensoria very indistinctly defined, the upper rather more than 
one-half the length of the upper section above the indentation ; 
the whole surface quite densely scaly. 

Phylloxera caryvE-globuli Walsh. 

Phylloxera caryct-globuli Walsh. Proc. Ent. Soc. Phila., Vol. I., 

p. 309. 
Phylloxera carya-globuliVJ B\s\i, Proc. Ent. Soc. Phila., Vol. 

VI., p. 275. 
Dactylosph(pra hemisphericum Sh\m&c , Trans. Am. Ent. Soc., 
II., p. 386. 
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Phylloxera carym-globuli Riley. Seventh Ann. Rep. Nox. and 

Ben. Ins. of Mo., p. 117. 
Phylloxera carya-globuli Thomas. Eighth Ann. Rep. Nox. and 

Ben. Ins. of 111., p. 164. 
The galls of this species, as far as can be learned from the 
descriptions of Walsh and Shimer agree quite well with those of 
c.-scissa and I simply repeat here the original descriptions. 
That by Walsh is rather insufficient, somewhat scattered and 
mixed with other matter, from which it has been sifted. 

Phylloxera carya-globuli Walsh. Proc. Ent. Soc., I., p. 309, and 
VI., p. 275. 

"Galls spherical, generally located between the veins that branch 
from the midrib of the leaflets of the Shag-bark Hickory, and 
when ripe opens below by a simple, longitudinal slit. Never 
exceeding one-half or one-third the extreme diameter of cajya- 
caulis. 

** Migratory female. — Length to tip of wings .07-.08 inch. 
Three specimens. The antennae are scarcely longer than the head 
and I am unable to distinguish the jomts. The stigma is about 
three times as long as wide, straight posteriorly, slightly hunched 
anteriorly and acute at both ends. Abdomen blackish [doubt- 
less from dead and dry specimens, as no phylloxeras have the 
abdomen black in life] ; the whole costa pale brown, the stigma 
with a yellow tinge; the third or stigmal vein is not abortive at 
its origin and the second or middle vein not parallel with the 
third, but each of the two is slightly convex toward the other.*' 

Dacfyhsphara hemisphericum Shimer, Trans. Am. Ent. Soc., 
II., p. 386. 

Galls on the Shell-bark Hickory (C alba), 

* * Gall No. i . — This is a large subhemispherical gall, situa- 
ted in the parenchyma of the leaf, generally projecting above the 
plane of the latter. Structure somewhat thick, tough and dense, 
the average thickness of the walls being about .05 inch. Color 
pale whitish-green, much paler than the leaf, the upper siu^ace 
frequently tinged with red and often quite purple-red. Size : 
diameter in the plain of the leaf, one-fourth to one-half inch ; 
vertical diameter one-half. 
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'* These galls open beneath with a slit, the length of which is 
about one-third of the diameter of the gall ; its direction is usu- 
ally in, or somewhat oblique to, that of the veins of the leaf, and 
when oblique, more nearly parallel with the longitudal axis of the 
leaf. The lips of these slits are pinched so tightly together as to 
project out, and their margins are either smooth or slightly hairy. 
Sometimes a leaf contains but a single gall, others two or more. 
The galls may be scattered irregularly on the leaf, or placed in 
one or two rows along and riear the midrib, and one or two dozen 
may be found in a single row, placed so closely together as to be 
contiguous. 

•' Upon opening one of these galls, I found the mother insect 
and her eggs, the latter in great abundance, one hundred or more 
studded all over the concave surface ; but very few eggs had then 
(June 7th) hatched. But on opening^one, of ^^the largest galls, 
which seemed to be in a much more advanced state, I found the 
mother insect in the midst of a very numerous brood of newly- 
hatched larvae, and also many eggs still unhatched ; the new-born 
larvae were pale greeenish- white, while those more advanced were 
of a deeper color and of all shades approaching to orange ; many 
were already in the pupa state, having short wing-cases. The 
mother insect moved in a stately manner among her numerous off- 
spring, apparently proud of her queenly position. 

** On June i8th the galls were in prime condition for examin- 
ing the'inhabitants ; many were opening at the slit beneath and 
the winged imagos escaping in great numbers. The following is 
a descripticn of the species : 

Dactylosphcpra hemisphericum, n. sp. ? Walsh., Proc. Ent. Soc., I., 
309. 

'* Winged Imago.— Light orange yellow, head, antennae,', legs, and a 
band around middle of thorax blackish ; abdomen pointed : wings delicate, 
hyaline ; antennse (viewed with a single lens) apparently 3-jointed. Length 
of body .04 ; to tip of wing .06 inch. 

^^Microscopic view, — Antennje 5-joinied, the first two, as usual, short 
and thick ;',third longer ; fourth slender, shorter than third ; fifth clavate, 
longer than third and fourth and about as thick as the third ; these joints 
do not appear so evident in all specimens, as sometimes only four are dis- 
cemable, and sometimes the 'microscope ^separates the antennae on one 
side into four joints, and that^ on the other into five. Promuscus slightly 
hairy, 3-jointed, the middle joint shortest and thickest, and the third 
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longest. Legs slightly hairy ; femora very thick above, slender in the 
middle, being not half thp upper diameter, then swelling out and clavate 
toward the lower end ; feet with one joint, two claws and two digituli, 
which have clavate ends. 

** Mother Insect.— Pale greenish-yellow, orange-yellow about the head; 
antennae, proboscis and legs black ; abdomen pointed, very versatile. 

*' Microscopic view.— A few very short, fine, black hairs scattered over 
the body ; three spiracles are seen along each side ; surrounding the 
femur there is an inverted conical or bell-shaped cup. bordered with black, 
within which the limb has room to work freely, and outwardly a fraenum 
or skin attaches the side of this cup to the body, its lower margin black 
and about as large as the diameter of the cup. Proboscis projecting down- 
wards between the fore legs. Eyes black. Tarsi with one joint, two 
claws, two long globe-ended digituli, and several hair-like spines. Antennae 
3-jointed, first two joints short and thick, subglobular, the last long and. 
clavate. 

*' Pupa. — Pale orange, wing-pads lighter ; eyes brown ; ocelli red; feet 
plainly showing two digituli." 

Of the winged imago thousands were observed, each cell con- 
taining from thirty to forty specimens. On June i8th I found no 
eggs, only a few larvae and many pnpae. 

I am rather suspicious that this may be the Phylloxera carycE- 
globuli of Walsh ; but he says ( ibid. ) that the gall of his species 
is ''spherical " and also that the size of the insect is " .07 to .08 
inch in length" and that the abdomen is blackish. But 
unless described from living specimens, the color is of no value, 
as they all turn black after death. 

Phylloxera conica Shimer. 

PI. v., figs. 26-29; PI. XL, figs. 75-78. 
Dactylosphcera cojiicwn Shimer. Trans. Ann. Ent. Soc, 2, 

p. 390. 
Phylloxera c. -conica Riley. Seventh Ann. Rep. Nox. and Ben. 

Ins. of Mo., p. 118. 
Phylloxera c. -conica Thomas. Eighth Rep. Nox. and Ben. 

Ins. of 111., p. I. 

It is rather strange that Shimer failed to mention the color of 
this gall, notwithstanding it is one of the handsomest of this 
group. There can scarcely be any doubt, however, that the gall 
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here considered is identical with that described by him under the 
above name. 

The first notes upon the species were made in 1872 when it was 
found in Missouri on the leaves of the Bitter-nut Hickory, 
{Hicoria amara). This is one of the most widespread and 
common of the Hickory galls in the Mississippi Valley, and was 
frequently sent by correspondents for identification. The galls 
begin to form the latter part of May and are then almost globular, 
though somewhat more prominent above than beneath, with a 
scarcely noticeable nipple on the under side, densely covered with 
yellowish pubescence. Their color is a deep purplish -brown, 
contrasting prettily with the light green color of the young leaves ; 
their surface above and beneath is more or less roughened or 
granulated, and the appearance reminding one strongly of the 
galls of Cecidomya q^-pilulce of the oak. 

By the first week in June the galls are fully grown, but only 
contain the stem-mother, her eggs and larvae. By the middle of 
the month the winged female prevails, with but few pupae and 
still fewer larvae, while in many cases the galls have opened and 
migration has actively begun. 

The transverse diameter of the matured gall varies from 
3-7™"*- and their vertical diameter from 2-5"*""-. Many of them 
are almost globular, and, as a rule, more prominent above than 
beneath. Occasionally, however, they are more prominent 
beneath. In the majority, especially the larger galls, the under 
side is considerably sunken beneath the surface of the leaf and 
much less conical and usually much paler than when younger. 
The color above is a dull, dark purplish brown, sometimes, how- 
ever, with only a brownish shade, or entirely of a dull greenish- 
yellow. The surface above, and sometimes slightly beneath, is 
densely and quite coarsely rugose and more or less distinctly 
pubescent, especially beneath, and covered with a more or less 
noticeable sticky or viscid excretion. The orifice is more densely 
pubescent than the rest of the gall, and splits, when mature, into 
4-8 short bracts. The walls of the galls are rather stout, leathery 
and flexible. At full growth the inside is almost pure white, 
but by the time the insects are ready to leave, the color is brown 
all through. Generally these galls grow singly, though there 
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are often as many as ten, of which several may be confluent, on 
the same leaf. 

Stem -MOTHER. — The fully grown stem -mother measures 
between o.8-i*""** in length, the younger broadly pyriform, the 
older perfectly globular. Color pale yellow with a slight dusky 
tinge. Antennae and legs blackish. Eyes small, black, scarcely 
seen from above. Surface of body closely covered with minute 
points. No piliferous warts noticeable. Antennae rather long 
and stout; joint i about as long as broad and of nearly uniform 
diameter; joint 2 longer than broad; joint 3 about thrice as long 
as the two basal joints together, of nearly uniform diameter, or 
slightly thinnest at about the middle and divided by about 
eighteen rather coarse, more or less distinct annulations. The 
thumb is minute though quite distinct. 

Eggs. — Perfectly white, highly polished and with distinct, 
large, hexagonal sculpturing. 

Larva. — White, the larger ones faintly yellowish, the eyes 
red. In the larger individuals may be noticed a group of promi- 
nent granules, just at the anterior angles of the mesothorax. 
Surface of body very minutely granulate. There are four small 
round warts along the front edge of the head, each bearing a fine 
hair, and one just opposite the eyes. Similar, though rather 
sparsely distributed warts, are noticed all over the body, but on 
account of their pale color they are not easily seen. The pupae 
are of the same pale color as the larger larvae. 

Migratory female. — Rather slender. Length of body 0.8- 
1.2""™*. Expanse of wings 2.2-2.6"™*. Color pale yellow, the 
prothorax and posterior half of the head darker. Anterior Jialf • 
of head, mesothorax, stutellum and sternal plate brownish or 
blackish. Eyes dark brown. Ocelli yellowish, bordered nar- 
rowly with black at inner side. Antennae and legs pale dusky. 
Insertion of antennae white. A small dusky subdorsal spot each 
side of the prothorax. Wings large, pale fuscous, the veins and 
stigma darker, the surface quite densely scaly. Surface of body 
densely but minutely granulated. Antennae about as long as the 
head is wide posteriorly : joint i about as long as wide or slightly 
longer and slightly narrowest at base ; joint 2 also about as long 
as wide, almost globular and with distinct, sharp, scaly annula- 
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tions ; terminal half of joint 3 of nearly uniform diameter, tapering 
slightly from the upper sensorium to the base ; upper sensorial 
membrane about one-half the length of the joint ; the lower one 
wanting. TJie whole surface is densely scaly and sharply annu- 
lated, especially the lower half. 

Phylloxera cary;«-avellana Riley. 

Pi. v., figs. 30, 31; PI- VI., figs. 32.36; PI. XI., figs. 79-81. 

Phylloxera caryce-avella^ia Riley. Am. Ent., Vol. III., n. ser., 
Vol. I., p. 230. 

Not uncommon on the leaves of Hicoria tomentosa along the 
Potomac near Washington. 

Judging from the appearance of the galls, as regards size, shape 
and color, one might be led to conclude that we had to deal with 
two or more distinct species. A careful study and comparison, 
however, of the architects in their different stages, shows but one 
species. The more typical, larger and more brilliantly colored 
galls are the product of those stem-mothers which first settled, at 
a time when the development of the young leaves was most rapid 
and the circulation of the sap most vigorous. 

By the 20th of May many of the g^lls already contain pupae or 
even winged females, while others contain only eggs and larvae. 
By the middle of June most of the galls are already empty and by 
the end of the month have become dry]^^and shrivelled. 

The transverse diameter varies from 5-10*"™- and the height is 
about the same. Flat or but slightly convex above and either 
flush with or somewhat sunken beneath the surface of the leaf ; 
sub-conical or more or less globular beneath, constricted at base 
and resembling somewhat in shape a diminutive filbert. The sur- 
face beneath is quite densely pubescent and with similar minute 
yellow papillae as those which cover the under side of the leaves, 
and cau.sing a certain stickiness. The orifice, at the top of the 
gall, is, before maturity, closely drawn together and densely 
covered on the inside with white wooly hairs, opening at maturity 
into several short and stout bracts. Walls very thick and succu- 
lent. The color above is either greenish, yellow-^een or of a 
more or less intense, beautiful crimson or pink ; and beneath pale 
greenish, or even almost white. 
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Stem-mother. — The stem-mother varies from 0.8-1.3"""- 
in length, and is about half as wide. Shape broadly-ovoid, 
pointed posteriorly, almost globular in the older specimens. 
Color pale yellow, with a faint dusky tinge, slightly orange or 
dull greenish-yellow in the older specime^is. Antennae and legs 
black. Eyes dark red or black or purplish-black and rather small, 
with two deep, blackish, median punctures a little in front of 
them. On the head an oblique, blackish depression each side 
anteriorly, a larger subdorsal depression each side on the pro- 
thorax, and a blackish, subdorsal spot in the three following 
sutures, all of which spots, with the exception of those on the 
head, become more or less completely obliterated in older speci- 
mens. There are, in addition, four rather prominent warts along 
the front edge of the head, one each side behind the antennae, 
one each side at inner edge of eyes, one each side of the two 
punctures and two at the posterior margin. Two similar warts 
each side of the thoracic and one each side of the abdominal seg- 
ments. Beside these warts there are two transverse rows of 
four warts across each of the thoracic and one row of four across 
the abdominal segments, each bearing a short, stiff hair. Surface 
of body densely covered with minute sharp points. Front of 
head more or less concave. Antennae rather short, but little 
more than one-half the length of the posterior margin of the 
head : joint i very stout and but little longer than wide ; joint 2 
more slender, longer than wide, stoutest and almost straight at 
apex; joint 3 slender, of nearly uniform diameter, somewhat 
curv'ed and quite coarsely annulated, its tip truncate, surmounted 
by a stout hair and two smaller ones a little below the tip ; thumb 
small and insignificant. Legs and tarsi rather stout, the termi- 
nal pair of the tarsal bristles (or digituli) with the knob much 
larger and more conspicuous than usual. 

Egg and larva white or faintly yellowish ; the sculpturing of 
the eggs extremely delicate and sub-obsolete. Surface of the 
body of the larva densely covered with minute granulations ; eyes 
red, antennae and legs whitish. 

PuPifi pale orange, the younger specimens whitish or pale yel- 
low, with the external edge of the wing-pads often blackish. 

[Proc. D. a. S., Vol. IX.] 28 tOct. 31. 1903.] 
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Eyes red, ocellar spots reddish. Antennae and legs dusky. Sur- 
face of the whole body densely granulated. 

Migratory female. — Length of body 0.9-1. 2'""''. Expanse 
of wings 2.2-2.8"*™-. Color orange, the prothorax somew^hat the 
darkest. Head, mesothorax, scutellum and sternal plate, black. 
Antennae and legs dusky ; eyes brown or dark purple. The pro- 
thorax is often faintly dusky and is often marked medio-dorsally 
with three more or less distinct, minute spots, of which the tw^o 
smaller, anterior ones, are more or less oval, and the larger pos- 
terior one linear. Antennae about as long as the tibiae : joints 
I and 2 about equal in length and but faintly annulated ; joint 
3 much the largest and almost three times the length of the other 
two combined, almost uniform in diameter throughout its whole 
length, quite straight, with a short pedicel at base and terminat- 
ing in a distinct nipple which shows at least two well-marked 
annulations and is provided with three extremely fine hairs ; the 
whole joint is but faintly annulate, the annulations more numer- 
ous and more distinct at its basal fourth, the sensoria sub- 
obsolete, particularly the basal one, the terminal one very slender 
and about one-half as long as the joint. Wings ample, faintly 
dusky, the veins and stigma darker, the sulx:osta yellowish at 
base; of the veins the discoidal vein is darkest, and all are bor- 
dered with a faint dusky shade. The discoidal vein arises some- 
what nearer to the stigma than to the base of the wing and 
branches near its middle ; the stigmal vein is but slightly curved 
and starts from about the middle of the stigma. Legs rather 
short. 

Phylloxera symmetrica n. sp., Pergande. 

This species, as far as its gall is concerned, appears to be 
closely related to, if not identical with, Ph, conifcra Shimer 
(Trans. Am. Ent. Soc., Vol. IL, 1868, p. 397), but as his descrip- 
tion, both of the gall and its architect, is rather vague, brief and 
general in characterization, so much so as to apply equally as 
well to many others, it is deemed more expedient to describe it 
as new. 

This gall has been noticed on young trees of Hicoria (Carya^ 
totnentosa and some other species, in the neighborhood of Wash- 
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ington, for quite a number of years and appears to be slowly but 
gradually increasing. 

Judging from the appearance of the galls alone, one is tempted 
to divide them into two or perhaps three distinct species, with 
regard to shape, size and color. A careful study, however, and 
comparison of the migratory forms of their architects, have con- 
clusively convinced me that the different forms of these galls are 
nothing else but varieties of one species, depending, as it appears, 
on the earlier or later settling of the young lice, and the there- 
with connected more or less advanced stage of development of 
the young leaves. There can be no doubt that the larger and 
more brilliantly colored galls are the product of such of the 
young lice of this species which hatched in advance of the bulk 
of the same brood, just at the time when the development of the 
leaves was most rapid and the circulation of the sap most vigor- 
ous. To enable the future student, therefore, to recognize these 
different forms more readily, it is deemed expedient to figure 
each form of gall and to give each of them a variety name. 
All these forms are usually, at least in this locality, met with at 
about the same time and upon the same trees, though the two 
largest or more brilliantly colored galls are much scarcer than 
those of the typical form. As a rule, there is generally but a 
single gall on a leaflet, though occasionally two, or even as many 
as five or six, and in one instance even as many as twelve were 
observed upon a single leaflet, all crowded together near the base 
of the leaf, and more or less confluent. If there be more than 
one on a leaf, it will be observed that generally most of them are 
dwarfed, whilst but one or two have attained their full size. 

At what date the young stem-mother settles down has not 
been ascertained, though it must be at the time when the young 
leaves begin to unfold, at about the middle or latter part of April, 
for it was observed that by the 20th of May many contained 
already pupae, and a few even some winged insects, whilst others 
contained only eggs and larvae. By the 15th or 20th of June 
most of the galls are empty and by the end of the month all 
inmates have left and the galls become dry and shrivelled. 



Digitized by 



GoogI( 



233 DAVENPORT ACADEMY OF SCIENCES. 

Phylloxera symmetrica n. sp., Pergande. 

TYPICAL FORM. 

This gall forms always on the under side of the leaf ; it is 
quite flat on the upper ^de, or slightly convex; occasionally some- 
what depressed at the middle, circular, with its margin generally 
more or less deeply sunken below the plane of the leaf and gen- 
erally concolorous with the upper side, or of a somewhat darker 
shade. On the under side, however, it is quite prominent and 
regularly conical in shape, with an opening at the tip, which, 
however, is tightly closed till the time arrives for the migrants to 
leave. At this time the apex commences- to split into 4-8, more 
or less slender, backward-curved bracts or filaments, surrounding 
a more or less circular opening. The color of the lower side of 
the galls is either that of the leaf or somewhat paler, though 
rather darkest towards the apex, and their surface covered rather 
sparsely with the peculiar hairs and pellets of resin so character- 
istic of the under side of the leaves, becoming more dense 
towards the apex. The walls of this gall are rather stout and 
of a dense and firm texture, increasing in thickness toward the 
base. The transverse diameter above ranges between 2-5"™* and 
the vertical diameter from 3-4"°*-. After the insects have left, 
the galls gradually dry up, become brown, lose their shape and 
disappear at last almost completely. 

In this connection it will be interesting to record here what 
appears to be a second crop of galls of probably the same 
species, though it is quite possible that later observations may 
prove this to be distinct. 

On the 29th of July, 1883, while examining a solitary young 
hickory tree near the fair-ground, in the District of Columbia, 
standing at a distance of between 20-50 feet from the nearest 
trees of its own kind, it was observed that considerable numbers 
of ypung galls had formed on the uppermost and youngest leaves, 
which, to all appearance, could scarcely be older than, perhaps, 
two or at most three weeks. A further examination of the older 
leaves proved that they had been infested quite profusely by 
galls of the species under consideration, all of which were empty 
and more or less dried up, though a few were still on the upper 
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side ; no galls of any other species could be detected on any of 
the leaves. Notwithstanding this fact, it is still possible that 
these new galls were the product of some other species, the 
winged form of which may have migrated there from some dis- 
tance. These newly formed galls were smaller and also quite 
diflEerent in appearance. Their upper surface is also scarcely 
elevated above the plane of the leaf, with the centre quite dis- 
tinctly depressed. This depression is reddish or pink and is gen- 
erally encircled by a pale yellowish-green ring, the under side is 
more prominent, though by no means conical, and somewhat 
paler than above. All contained, besides the females, numerous 
eggs and also a few larvae. The female is yellow with the eyes 
bkck, the larva pale yellow with reddish eyes; the eggs are 
colorless, the more mature ones faintly yellowish. 

Var. A. Phylloxera vasculosa Pergande. 

This variety is more striking in appearance and much larger 
than the more common or typical form. It g^ows also on the 
under side of the leaves, but is rather scarce, there being not 
more than from one to perhaps twelve or a few more upon a tree. 
Its upper surface is very much like that of the typical form, 
though it is often considerably sunken below the plane of the 
leaf and is of very much the same color. The galls proper, on 
the under side, are very much of the shape of a vase or urn. 
They are more or less constricted at base, the sides rounded and 
of a pear- or more or less globular form. The opening at tip, 
which is closed while the galls are immature, opens at maturity 
into bracts, similar to those of the typical form, whereby a more 
or less distinct neck is produced. The color of the galls is pale 
green, or sometimes almost white or pale yellowish, the surface 
being quite pubescent. Their diameter across the widest part 
ranges generally between 5-8"""-, and their vertical diameter 
between 4-io"'*"*. 

Var. B. Phylloxera purpurea Pergande. 

This form or variety is in shape between the typical form and 
var. A. It is of about the same size or somewhat larger than the 
first. Its base is constricted and the remaining part beyond it 
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quite conical, with the opening completely closed. The upper 
side is quite flat, somewhat sunken beneath the plane of the leaf 
and often most beautifully red, yellowish or paler than the leaf. 
On the lotver side the galls are either pale green or w^hitish and 
the surface covered more or less densely with pale pubescence. 

Stem-mother. — Length about cS'"*"-. Shape oval or pyri- 
fomi, broadest across the mesothorax, tapering gradually towards 
the end ; slightly indented or constricted beyond the head. Head 
small, about twice as broad as long, almost half-circular in out- 
line. Eyes very small and blackish. Antennae and legs pale 
dusky. The head as well as the body is sparsely beset with 
medium -sized, rather stout, stiff, spine-like bristles, some of 
which are placed in rows. A double row of the.se spines fringe 
the whole body and are divided as follows: Eight pairs fringe 
the head, two pairs each side of the pro- and mesothorax, three 
pairs each side of the meta- thorax and one pair each side of the 
abdominal segments. Color yellow. 

Migratory female. — I^ength of body 0.9-1.2'""^*. Expanse 
of wings 2.2-2.8'"'"-. Color of both the adult and pupae, orange. 
Head, mesothgrax, scutellum and sternal plate black, antennae 
and legs dusky ; eyes brown or dark purple. The prothorax is 
often faintly dusky and is often marked medio-dorsally with 
three more or less distinct, minute spots, of which the two smaller, 
anterior ones, are more or less oval, and the larger, posterior one, 
linear. Antennae distinctly three-jointed and about as long as 
the tibiae. The two basal joints are shortest, about equal in 
length and but faintly annulated ; the third is much ".the .longest 
and almost three times the length of the two basal joints com- 
bined ; it is almost uniform in diameter throughout its whole 
length, quite straight, with a short pedicel at base and a distinct 
nipple at tip showing at least two well-marked annulations and 
provided with three extremely fine hairs at tip. The whole joint 
is but faintly annulated, the annulations being more numerous 
and more distinct at its basal fourth. The usual two sen- 
soria are almost obsolete, at least the lower one, which could 
scarcely be detected, whilst the upper one is very slender and 
about half as long as the joint. Wings ample, faintly dusky, 
the veins and stigma darker, the subcosta yellowish at base. Of 
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the veins the discoidal vein is darkest, and all are bordered with 
a slight dusky]^shade. The discoidal vein arises slightly nearer 
the stigma than the base of the wing and its branch near its 
middle. The stigmal vein is but slightly curved and arises at 
about the middle of the stigma. Legs rather short. The tarsi 
provided with the usual pair of knobbed hairs at the tip of the 
under side of the first joint and at the upper side of tip of the 
second joint. 

The pupae are orange, their meso-thorax, wing-pads and three 
last abdominal segments whitish; eyes and ocelli light cherry 
brown; antennae and legs pale dusky. Larvae and youngest 
pupae almost colorless. 

Phylloxera notabilis n. sp., Pergande. 
PI. XII., figs. 82-90. 

A few galls belonging to this species, growing along the mid- 
rib of the leaves of the Pecan, Hicoria olivajormis^ were received 
July 3, 1877, from Mr. J. Monell, St. lyouis, Mo., which bear a 
general resemblance to those of Ph, caryacaulis when growing 
upon the leaves, though more convex above and more conical 
beneath, where they split into a number of rather long and slen- 
der pubescent bracts or filaments. The color of these galls, 
which had partly become quite dry, appears to have been some- 
what reddish above and green or yellowish beneath. Their shape 
was more or less oval above and compressed laterally beneath, 
caused evidently by the drying of the substance. Their largest 
transverse diameter was 5 to lo "'"'• and the vertical diameter 3 to 

Qllllll. 

Apparently the same species of galls on leaves of Pecan was 
received June i, 1891, from Mr. L. Biedeger, Idlewild, Tex., but, 
unfortunately, all were empty when received, the contents of 
most having been destroyed by some Tortricid larva. 

The .same kind of galls were found during August of 1891 to 
l)e very numerous on the leaves of young trees of a variety called 
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the " Meier Pecan/* imported two years prior from Bluffton, Mo., 
to the Department of Agriculture at Washington, D. C. Numer- 
ous additional galls were also received from I. H. Evans, from 
Austin, Texas. 

The fresh galls, as found at Washington, are yellowish-green 
or slightly reddish, circular and bladder-like, from 2 to lo"""- in 
diameter at the circumference, and from 2 to 7'"'"- vertically ; they 
are convex on ):)oth sides and situated either near the midrib or 
between the transverse veins, and generally more prominent on 
the upper side with a more or less distinct fovea or dimple about 
the middle. There is a more or less central nipple or a trans- 
verse slit on the under side, from which four to eight or more 
depressed lines radiate towards the base, along which the gall 
gradually splits into slender bracts in order to facilitate the escape 
of the inhabitants. Both sides of the galls are pubescent, though 
the under side is covered most densely w^ith short, yellowish 
hairs. 

The great majority of these galls containeil, besides the stem- 
mother, numerous eggs and pupae in various stages of develop- 
ment, numbers of the true sexes, many of which were also 
observed running about on the outside of the galls,"and but one 
or a few of the winged migrants. This leaves no doubt that 
most of the sexes were the progeny of the pupae, whereas the few 
migrants were destined to perpetuate their species on distant 
trees. 

Stem-mother. — Length o.6"""-. Pyriform, broadest across 
the thorax, tapering posteriorly and more slightly so towards the 
head. The head is rounded in front and somewhat notched 
about the middle. The entire insect is densely covered with 
acute tubercles, intermixed with a few short hairs. The antennae 
are short and about one-fourth the length of the body; third 
joint slightly clavate and sharply serrate ; the sensorial thumb 
is small and bordered at one side with three circular pores. Color 
yellowish, eyes pufple, legs blackish. 

Pupa. — Length about o.8"'"'-. Color pale orange or lemon 
yellow, eyes dark brown, ocelli dark red; antennae, legs, wing- 
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pads, rostrum and two impressions on the head^ dusky. They 
are broadest about the wing-pads, tapering gradually towards the 
end of the body and covered u densely with minute, acute points. 
Head convex in front and slightly emarginate or notched at the 
middle. ^Antennae slender, almost one-third the length of the 
body, the third joint thinnest at about its basal third and quite 
densely serrate or scaly; the upper sensorium is short, elonga- 
ted and accompanied at one side by two to four circular pores, 
while the tip is furnished with two or three small hairs. Wing- 
pads curved outward. Legs and digituli normal. 

The eggs produced by the pupae are pale-yellow, highly polished 
and apparently without any sculpturing. Those producing the 
males are about one-third smaller than the female eggs. 

Migratory female. — Length of body 0.6 to 0.8'""'^. 
Kxpanse of wings 2 to 2.4'""''. Color yellow to orange ; the head, 
thoracic lobes, scutellum'^and sternal plate blackish, with some 
dusky markings on the prothorax. Antennae and legs yellow, 
shaded with dusky. Eyes and ocelli black or dark-purplish. 
Head and thorax faintly sculptured. The antennae are rather 
long and slender and almost half the length of the body; the 
basal joint is about as long as wide and the second slightly longer 
than wide, narrowest at base and rounded at the apex; both are 
faintly sculptured. The so-called third joint is distinctly and 
sharply divided into two separate parts or independent joints ; 
the lower or smaller section, which I designate as the third 
antennal joint, is sharply truncate at the apex, smooth, cyl- 
indrical, slightly curved*and usually slightly stoutest near the 
apex, from which point it suddenly tapersto a short, conical 
petiole, with two or more sharp annulations. The sensorium 
of this joint is rather broad, abnormally long and reaches 
from the apex to the petiole. The terminal or fourth joint is 
almost twice the length of the third ; it is slightly curved and 
faintly tapering, its base rounded and prolonged in a short, cyl- 
indrical petiole, composed of from three to six very fine and sharp 
annulations ; its sensorium is also abnormally long and reaches 
from near the apex to the rounded base. The sensorial nipple 
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is minute, near the apex of the joint, and bordered at one side by 
about four circular pores. 

The wings are rather long and broad and of a brownish 
shade, with the veins and stigma still darker or dusky; both 
the branch of the discoidal and the stigmal vein are obliterated 
at base. 

The antennal characters of this species are more remark- 
able^ than those thus far observed in any of the other Phyllox- 
erini. 

Sexual generation. — Both sexes are yellow, though the 
male is somewhat paler and smaller. The^eyes are reddish- 
brown to black; the head, antennae, legs and pronotum dusky, 
the rest of the thorax and interrupted band across the abdominal 
segments still darker. 

The sexual female is about 0.4"""- in length and slightly over 
O.I*""'- in diameter about the middle. It is elongated and con- 
tains but one egg. The third antennal joint is clavate and quite 
sharply serrate; the sensorial nipple is small and placed near the 
apex, lx)rdered at one side by one to three circular pores. The 
iKxly is provided with rows of small hairs. 

The male is about one-third smaller and more tapering poster- 
iorly and the. genital armature elongate conical. The^antennae 
are identical with those of the female, except that there is a 
rather long bristle about the terminal third of joint three. The 
hairs of the body are also much longer and slightly dilated or 
capitate at the apex. 

Phylloxera globosum Shimer. 

PI. XIII., figs. 91, 92;" PI. XI 1 1., 'figs. 93, 94, van conifertim, 

Dadylospfuera globosum Shimer. Proc. Acad. Nat. Sci. Phila., 
Vol. 19, p. 2. 

Paftyhsphcrra globoisiim Shimer. Trans. Am. Pjit. Soc., 2, p. 

392. 
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Dactylosph€Bra coniferum Shimer. Trans. Am. Ent. Soc., 2, p. 

397. * 
Phylloxera c-globosum Thos. Eighth Rep. Nox. and Ben. Ins. 
of Ills., p. 163. 

I have had no opportunity to add anything new to what has 
been recorded by Shimer, and reproduce such parts of the original 
description (Proc. Acad. Nat. Sci. Phila., 1867, p. 2 and 3) as 
undoubtedly have reference to this species, substituting migra- 
tory female for his term male. 

In his original description Shimer has confounded this large 
gall and its architects with those of the rather minute galls of 
c. -semen Walsh, found growing at the time upon the same leaves, 
notwithstanding that, as he himself states, none of the small galls 
contained the winged form, but were simply crowded with the so- 
called larvae which, as has already been shown, were, without 
much doubt, the true sexes. 

** Gall variable in size, often numerous in the parenchyma of the leaf, 
others on the veins and leaf stalks, all opening on the lower side of the 
leaf, with a very small orifice ; smoothish, of a somewhat leathery struct- 
ure, pale yellowish-green, glaucus or dark green ; sub-globose or some- 
times somewhat irregular, without any of the mealy sugary dust within, 
which is common in galls of the Aphis family. 

^^ Female [Stem-mother] much resembling the * grape leaf louse* (Z>. ? 
vitifolice)^ but smaller, the dull pointed promuscis blackish at the extrem- 
ity ; eyes of few (about five) facets. 

*'^ E^gs similar to those of the * grape leaf louse.* Smaller and of a 
deeper yellow. 

Pupa of male [Migratory female] orange-yellow, sometimes inclined to 
greenish ; imdeveloped wings pale yellow ; body somewhat elongate ; ab- 
domen pointed ; antennae Imear, three-jointed, ist thick, subglobose ; 2d 
smaller, short, thick ; 3d very long, clavate, obliquely pointed, without a 
spine at the apex, a spine on the inner side of the first and second joints. 

Male [Migratory female.] — Abdomen and prothorax orange-yellow; 
mesothorax, head and eyes, blackish ; legs and antennae dark cinereous. 
Wings hyaline, broad, somewhat overlapping as they lie horizontally on 
the back. Anterior wing, evenly rounded on the posterior margin ; ante- 
rior margin rather stright, somewhat curved, convex at the middle of the 
stigma, apex quite broadly rounded, the wide wedge-shaped base not 
extending beyond the middle ; stigmatic nervure nearly straight, termin- 
ating in the centre of the apex, not visible at either end. The discoidal 
within the middle of the wing, not visible at its outer end, somewhat con- 
[Peoc. D. a. S., Vol. IX.] 29 [Nov. 13, 1903.] 
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vex anteriorly, its branch hyaline at its extremities ; stigma honey yel- 
low, darkest on the costal margin, the apical end lanceofate ; inwardly 
extending to the base of the wiug, all the costal space being of the 
same color. Posterior wing, one longitudinal vein and no discoidal. 
Tibiae and tarsi with a few scattering hairs ; claws palish-horn colored, 
with black tips. Antennx foiir-jointed, sublinear, first « nd second short 
and thick, the others long, the third on a narrow pedicel, which may be a 
small joint, fourth clavate. Length to tip of wings .07 inch ; body about 
.025 inch long. 

The winged males [females] were numerous, but, as the weather then 
was very wet, they were in an extremely bad condition, their wings adher- 
ing to the walls of the galls and to their ovm bodies from the excessive 
dampness in the galls ; but among the hundreds observed I saw a number 
of perfect specimens. Subsequently, in more pleasant weather, I exam- 
ined several dark green, more perfectly globular galls, located as those 
observed before, with a good supply of winged specimens in perfect con- 
dition. 1 made careful examination and notes as before, and found that 
they agreed with the former precisely and compared favorably with the 
former dried specimens." 

Shimer adds (Trans, of the Am. Ent. Soc., Vol. 2, p. 393, Gall 
No. 10) that this with No. 8 {carytS'Semen)'' are the only known 
Hickory galls that have the character of being soft and leathery 
in structure. The perfect insect was found between Sept. 20th 
and Oct. 20th, 1866, since which time I have not seen it. I then 
described it as being found on what I supposed to be Carya glabra, 
but which now proved to be C amaray 

•• This is manifestly distinct from caryct-globuli Walsh, which 
is said to mature in June, while globosutn matures in October; 
and the openings of the galls are quite different in shape, that 
of globosuni being round and on a nipple-like projection, while 
that of catya-globuli is an elongated slit." 

Dactylosphara coniferum Shimer, I consider to be but a variety 
of D. globosutn. 

Phylloxera CARViE-GUMMOSA Riley. 
PI. VI., fig. 37; PI. XIIL, figs. 95.97. 

Phylloxera caryes-gummosa Riley. Seventh Rep. Nox. and Ben. 
Ins. of Mo., p. 118. 

Phylloxera caryce-gummosa Thomas. Eighth Rep. Nox. and 
Ben. Ins. of Ills., p. 164. 
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Forming pedunculate, ovoid or globular galls on the under side 
of leaves of Hicoria alba; the gall white or yellowish, pubescent, 
and gummy or sticky ; opening below in a fibrous point. The 
eggs are almost spherical, pale and translucent. Larva, mother- 
louse and pupa quite pale, the red eyes and eyelets strongly con- 
trasting. The winged insects with difiiculty distinguished from 
some of the other species, a difiiculty made all the greater from 
the fact that other species get caught in the sticky surface of the 
gall. 

Stem-mother. — Length about i""-; elongate pyri form, more 
than twice as long as broad. Front edge of head somewhat 
concave and furnished with four short, stiff hairs above, one 
at base of antennae and one in front of the eyes ; two each side 
of the thoracic and one each side of the abdominal segments, and 
from six to eight around the end of the body. Entire surface 
densely and very finely granulate, with a few more prominent 
warts on the thoracic segments, each bearing a stout hair. There 
are also some minute hairs, sparsely set, along the posterior mar- 
gins of the abdominal segments. Antennae as usual, with the 
third joint about twice the length of the two basal joints com- 
bined, and of almost uniform diameter throughout. Thumb 
very short. Surface indistinctly scaly and annulated. 



Group III. 



21. Forming elongate folds along the veins beneath, with corre- 
sponding ridges or carina above Ph, ca^ycBvems Fitch. 

There is but one species in our fauna representing this group. 

Phylloxera cARVi^vENi^ Fitch. 

PL VI., figs 38-39; PL XIII., figs. 98-105. 

Pemphigus ? caryctvence Fitch. Third Rep. Nox. and Ben. Ins. of 

N. Y., Section 164, p. 126. 
Phylloxera caryavence Riley. Eighth Rep. Nox. and Ben. Ins. of 

Mo., p. 117. 
Phylloxera caryavence Thomas. Eighth Rep. Nox. and Ben. Ins. 

of Ills., p. 162. 
The galls of this species are readily separated from those of any 
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of the other species found upon Hicoria. They resemble more 
closely those of certain of the CecidomyidcR occurring on different 
species of oaks and other plants. 

They always form, either along the main rib or more frquently 
along the transverse veins, shorter or longer folds or plaits pro- 
jecting more or less evenly from both sides, though usually more 
prominent above, where they form elongate ridges or carinae, 
which are often transversed by 3-5, or more, short, elevated 
branches, about equal in length to the diameter of the gall. The 
opening or slit is always on the underside and, while fresh, is 
tightly closed except at the outer end, and covered by a delicate 
white or greenish pubescence which also more or less completely 
covers the entire surface beneath. The color is generally yel- 
lowish-green, though very frequently also brownish or purplish. 
Two or more are often confluent, so that their length varies from 
6-14°^- or more, and their diameter from 2-3"*°**. 

The gall begins to form early in May. It occurs not only upon 
Hicoria tomentosa but upon several other species of Hicoria and 
is widely distributed over the eastern half of the United States, 
having been observed from New York to Florida, and west as far 
as Illinois and Missouri. 

No winged migratory female has yet been observed, but the 
most remarkable fact is that I have been unable to discover in 
any of the many galls examined from 1880 to 1890 a sexual form, 
though examinations were made during different months. The 
only occupants thus far found in these galls were the true stem- 
mothers (of which 1-3 have been observed in the same gall), 
their eggs and the wingless sexuparae in different stages of devel- 
opment. 

By the middle of August, when the majority of the galls had 
become dry and empty, but a few remained still green and con- 
tained the still living, though much shrunken, stem-mother, a 
small number of eggs and a few larvae, but no migrants or sexual 
individuals. 

On July 19, 1890, when many of the galls still contained their 
usual inhabitants, extended and careful search was made to dis- 
cover the whereabouts of the larvae after leaving the galls. 
Small colonies, absolutely identical with those found within the 
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galls, were finally discovered snugly hid away either in deep 
cracks of the bark or at the bottom of deep and more or less com- 
pletely closed depressions, which are found on the trunk and 
stouter twigs and which are caused by the decay and dropping 
out of small branchlets. Here the insects live upon the juices 
from the tender bark which forms at the bottom of the cavities. 
These colonies usually consist of the stem-mother, a number of 
fully grown apterous females and larvae (both the direct pro- 
geny of the stem-mother) and eggs of three different sizes. The 
smallest, and most numerous of these eggs, correspond exactly 
in size and general appearance with those deposited by the stem- 
mother in the galls, while the others are about twice as large but 
yet of two sizes, the larger ones of a regularly ovoid shape, the 
smaller more conoidal in outline. The former produce, after a 
few days, the true sexual female, and the latter the male, which 
pair, when the female brings forth her single impregnated or 
winter ^%% which doubtless hibernates within the cavity. 

In some of the depressions no stem-mother is found, but only 
the other forms here described and a few of the winter eggs. 

Stem-mother. — Length of body 0.8-1. 2"'"*. Shape broadly 
ovoid, or almost globular. General color pale yellowish, growing 
gradually darker while increasing in age. Antennae, legs and 
rostrum pale dusky. Eyes, blood-red, composed of three ocelli 
each side, arranged triangularly on a conical prominence. 
Antennae with the first joint stoutest and about as long as wide; 
the second somewhat more elongate, stoutest at anterior end; 
both together somewhat shorter that the third; joint 3 slender 
and tapering slightly toward both ends and divided by 5-8 more 
or less distinct serrations; the thumb minute and movable; tip 
blunt and provided with three fine and short hairs. Surface of 
body covered with minute granulations, and ornamented in addi- 
tion with six rows of small and somewhat conical, and slightly 
dusky tubercles ; five similar tubercles each side of the head pro- 
vided with a minute hair. Head short, almost twice as broad as 
long and more or less distinctly separated frofti the body. 

Egg FROM STEM-MOTHER. — Length 0.2™™-, and about o.i™"- 
in diameter. Ovoid, highly polished and apparently without a 
trace of sculpture. White, or with but the faintest yellow tinge. 



Digitized by 



GoogI( 



843 DAVENPORT ACADEMY OF SCIENCES. 

Apterous sexupara. — Length of body about o.6""*. Shape 
elongate-ovoid. Color whitish, pale yellow or greenish-yellow, 
with the members and warts dusky. Eyes dark purplish-red. 
Surface of body densely covered with minute points. The dorsal 
warts are normally placed, though faint, those on the thorax 
round, with the intermediate one each side on pro- and meso- 
thorax obsolete, leaving on each of these joints but two trans- 
verse rows of four each, while the single row on metathorax has 
six. On the abdomen the two medial rows are transversely 
elongate. In some specimens these warts are very distinct and 
readily observed, while in others they become more of less obso- 
lete, and on the abdomen they are more or less confluent towards 
tip. Antennae short and very similar to those of the stem- 
mother; the third joint scarcely longer than the two basal joints 
combined, somewhat curved, thinnest at base, with but few and 
indistinct annulations ; the thumb rather stout and close to the 
tip of the joint. When young the rostrum projects beyond the 
end of body. 

Sexuai. female. — Length of body slightly less than 0.2""*-. 
Shape broadly ovoid, with the last two segments much narrower 
than the test of the body. Mouth rudimentary, broad and 
rounded at tip. Color yellow ; eyes purple ; antennae and legs 
faintly dusky. The antennae are extremely short, the third joint 
but slightly the longest, and the second slightly shorter than the 
first. Joint i stoutest, of uniform diameter, truncate anteriorly ; 
joint 2 but slightly narrowing at base ; joint 3 also narrowest at 
base, bluntly rounded at tip and provided with a slender hair, its 
surface faintly annulate; the thumb minute, though distinct and 
placed close to the apex. 

Male. — The male is about one-fourth smaller, and narrower 
than the female. Antennae, legs and genital armature rather 
stout. Color pale yellow ; eyes brown. 

Winter-egg. — Length slightly less than 0.2"™*. Shape ovoid, 
sometimes faintly curved, somewhat flattened, dark, dull, grayish- 
yellow or green, ornamented with rather coarse and deep, more 
or less irregular, transversely oval pits. 

During the summer of 1902 another effort was made by me to 
discover, if possible, the winged migrant of this species, though 



Digitized by 



GoogI( 



t>ERGANbE — l^ORTk AMERICAN PtlYLLOkSRlNife. 243 

without avail. Unfortunately nearly all the trees on which the 
galls used to be plentiful had been cut down, leaving but a few 
small shrubs in that particular locality, with ^ill fewer galls on 
some of the leaves. These galls were also extremely scarce on 
trees in the woods some distance to the north, in all of which the 
usual apterous forms and some eggs were present, though not a 
single one of the winged migrants. That this form, after a 
shorter or longer interval must exist, seems quite plain, while 
otherwise the species is doomed to become extinct, since the mi- 
gration of some of the apterous forms from tree to tree, especially 
if such trees should grow at some distance from each other, must 
naturally be rather slow and uncertain. I take it, therefore, for 
granted that the spread of this species depends, as in other species, 
on a winged migrant, which sooner or later will be found. 



Group IV. 
Twig or Petiole Galls. 

This group comprises a series of more or less closely related 
galls, growing principally on the youngest twigs and petioles. 
Some of them resemble each other so closely that it is frequently 
diflficult to separate them, particularly after they have become 
dry, though the insects producing them often differ markedly. 

For convenience these galls may be divided into three sections. 

L Galls more or less globular. Orifice completely closed when young; 
splittiug into j-6 or more irregular bracts when mature and leaving an 
irrezular opening, 

22. Globular or oval ; often more or less conical ; spiny or smooth accord- 

ing to the tree on which they grow, and more or less confluent. Size 
varying from 5-25™*"- Ph, carycecaulis Fitch. 

23. Globular; covered densely with long and fleshy fliaments. Size 

^-i^ram. Ph, spinuloides Pergande, n. s. 

24. Size medium ; growing in larger or smaller clusters, and apparently 

deformations of the flower and leaf-buds. Splitting when mature 
into four or more broad bracts. Surface smooth. Size 3-i5™"»- 
Ph, devastatrix Pergande, n. s. 

25. Size medium ; smooth ; growing in clusters ; usually with a short, 

stout, nipple-like projection on one side. Diameter 5-10™™- 

Ph, georgiana Pergande, n. s. 
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26. Lar^e, oval, smooth ; growing upon the petioles. A slight central 

depression, covered with short hairs. Length about 20°""-, diam- 
eter about lo'"™- Ph, subelliptica Shimer. 

II. Galls more or less globular or irregular y terminating in a tooth-like 

nipple, 

27. Growing on tender twigs, petioles or ribs of leaves, often confluent. 

Smooth. Diameter 2-6™™- Ph, pemiciosa Pergande, n. s. 

III. Galls more or less reniform. Opening when mature in a transverse 
slit. 

28. Growing on the petiole or midrib of the leaves, the transverse slit 

dividing the gall in two halves Ph. c.-ren Riley. 

Phylloxera cARViECAULis Fitch. 

PI. VII., fig. 40; PL XIV., fig. 106; caryacaulis: 
PI. VII., figs. 41-42 : PI. XIV., fig. 107 ; var. magna; 
PI. VIII., figs. 43-44; 1*1. XIV., figs. 108-114; var. spinosa : 
PI. XVI., figs. 124-127 ; var. spinosa. 

Pemphigus carycecaulis Fitch. Third Rep. Nox. and Ben. Ins. of 

N. Y., p. 126 and 163. 
Dactylosphcsra caryce-magnum Shimer. Trans. Am. Ent. Soc., 2, 

p. 391. 
Dactylosphara spinosum Shimer. Trans. Am. Ent. Soc., 2, p. 397. 
Phylloxera caryacaulis Riley. Seventh Rep. Nox. and Ben. Ins. 

of Mo., p. 117. 
Phylloxera caryacaulis Thos. Eighth Rep. Nox. and Ben. Ins. of 

Ills., p. 160. 
Up to the present time these three forms of galls have been 
considered as quite distinct species on account of their dis- 
similarity, two of them being smooth and the other more or less 
profusely covered with fleshy spines. But a careful study of the 
architects of these forms forces the conclusion that they are 
identical, there being no tangible characters by which to separate 
them. The spiny form of gall always grows upon trees with 
pubescent leaves^ such as Hicoria tomentosa^ while the smooth 
forms are always found upon trees with smooth leaves, such as 
Hicoria glabra, amara and probably other species. 

The typical form, growing upon the young and succulent 
limbs, petioles or the midrib of the leaflets of Hicoria-glabra, occurs 
over the eastern half of the United States. 
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The size of the galls varies from 5-25""* in diameter. Those 
growing singly often attain immense proportions, but when 
nu lerous or crowded they are reduced in size and often conflu- 
ent, so as to form an elongated mass. Before maturity of the 
inhabitants the gall is closed, but as soon as any of the inmates 
have acquired wings, it cracks transversely into 3-6 or more 
broad and more or less irregular bracts so as to allow the mature 
migrants to escape, and to leave room and food for the younger 
individuals. The color is pale yellowish-green, more or less 
tinted with red or crimson. The walls of the galls are rather 
thick and succulent when young, becoming more tough and 
leathery when older and hard, brown or black when empty and 
dry. 

Stem-mother. — Length when fully grown 0.8-1. 8™'"- and 
about 0.6-1. 2™™- in diameter ; often almost globular. The color 
varies, according to age, from greenish-yellow to brownish-yellow, 
with a faint dusky shade. Eyes dark purple ; antennae and legs 
blackish. Two transverse, more or less distinct frontal foveae, 
dusky. The whole surface of the body is quite densely covered 
with extremely minute, sharp points, most dense, and arranged 
in rows, on the abdominal segments. Antennae rather short, the 
third joint of about uniform diameter, scarcely twice the length 
of the two basal joints combined and divided by about 8-13 more 
or less distinct and coarse annulations ; the thumb small, though 
quite distinct and apparently movable. 

EoG. — Elongate-ovoid, colorless or faintly greenish, polished 
and translucent. 

lyARVA. — Either colorless or faintly yellowish, or yellowish- 
green, with the eyes red. Surface of body profusely covered with 
minute tubercles, each provided with a short hair. 

Pupa. — The youngest pupae are pale greenish-yellow and the 
older ones pale orange, with the antennae, legs and external edge 
of wing-cases dusky. Eyes and ocellar spots reddish. 

Migratory female. — Length of body 1.2-1.8™"**. Expanse 
of wings 3.4-3.8™'"-. Color paler or darker orange ; the prothorax 
darkest, marked more or less distinctly with either two transverse 
spots or a continuous line near anterior margin, a transvere, 
medio-dorsal, more or less curved spot, often divided at middle, a 

[Pboc. D. a. S., Vol. IX. J 30 [Nov. 23, 1903.] 
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smaller round spot usually occurring each ^ide of it, and broad 
anterior angles, all dusky. Anal part marked with two generally 
quite distinct, oval, orange spots which turn brown or black in 
specimens mounted for some time in balsam. Eyes brown, ocelli 
clear. Head black, its posterior portion usually yellow. Pro- 
thorax finely but rather densely rugose. Antennae, mesothorax 
and sternum black. Legs and wings dusky. Wings large, broad; 
the subcosta, stigma and veins darker, the latter with a brownish 
shading on each side. Course of veins normal, the stigmal vein 
straight, connecting near the base of the stigma. Antennae rather 
slender, the first joint stoutest and somewhat longer than wide, 
not, or but faintl}^ annulate; the second slightly shorter, nar- 
rowest at base, rounded at apex, divided by five or six seal 3^ annu- 
lations ; the third slender, its upper half scaly and the low^er half 
annulate and more or less distinctly scaly ; basal portion of the 
joint considerably constricted above the basal sensorium ; anterior 
sensorium about one-half the length of the joint, the basal one 
small and round. 

Ph, spbwsa Shinier is evidently but a variety and more numer- 
ous than the typical form in localities where the pubescent -leaved 
species of Hickory prevail. It is often considerably larger than 
the typical form and is always more or less covered rath short, 
fleshy spines. It closely resembles, also, c.-spiniiloida, which, 
however, is still more densely covered with longer and more slen- 
der spines. The more striking diff'erences are, however, notice- 
able in the migratory females, which in caryivcaulis have shorter 
and broader wings, different antennal characters, comparatively 
longer legs and the two oval orange or blackish spots at the end 
of the body. 

Ph. c.-iuagna Shinier (Trans. Am. Ent. Soc., 2, p. 391) may 
also be considered as a variety of carycccaulis. The form is found 
in Missouri growing on the petioles and bases of the leaflets of 
Hicoria amara. Some of the specimens also closely resemble those 
of subcUiptica Shinier, which probably belongs to it, but of which 
I have not yet succeeded in obtaining the migratory form. On 
account of some slight differences in the gall, which are no doubt 
due to the specific differences of the infested trees, c, -magna may 
perhaps be allowed to remain under a variety name, though the 
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architects in their different stages, as far as examined, show no 
differences by which to separate them from the typical caryopcaulis . 
The galls of this variety vary from 4-20'"'"- in size, the normal 
being about lo"""-. They occur on the under side of the petiole 
and the base and often the midrib of the leaves, and, when in the 
latter position, they generally project somewhat on the upper side. 
The shape varies from globular to sub-conical, or broadly ovoid. 
The surface is quite densely covered with a minute pubescence 
which gives it a slightly velvety appearance. The orifice beneath 
is rather small and transverse and tightly drawn together before 
maturity. Color greenish- white to yellowish-green beneath and 
beautifully crimson on the upper side, l^sually single, though 
occasionally two or more may become confluent, with their cells, 
however, well separated. 

Phylloxera spinuloida Pergande, n. sp. 

PL xvir., figs. 128 130. 

The galls of this species, as already remarked, are very similar 
and clOvSely related to those of spinosa, for which, without com- 
parison of the migratory females, they might easily be mistaken. 
They are, as a rule, more regularly globular, or but slightly con- 
ical, covered with numerous irregular, more or less radiating, low 
ridges, which are rather plentifully provided with irregular, long, 
fuzzy, fleshy spines or filaments. They grow generally upon the 
petiole of the leaves, which they often almost completely encircle, 
causing, at the point of junction with the petiole, a curve or bend. 
They also occur on the midrib of the leaves. When mature each 
gall bursts at the apex in a more or less irregular opening. The 
diameter of those examined varied from 5-15"""'. The color 
appears to be quite uniformly greenish-yellow, or brownish-yellow 
on one side. 

Migratory female. — Length of body 0.6-1. 8'"'"-. Expanse 
of wings 3.6-3.8™'°-. Color orange. Head, antennae and legs 
dusky. Meso- and metathorax and sternal plate purplish -black. 
Eyes black. Ocelli clear and with a blackish border at the inner 
side. Prothorax marked with three pale dusky spots, of which 
the two smaller are placed in front. Antennae slender, scaly, the 
two basal joints nearly equal in length ; joint 2 almost globular, 
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with five or six scalloped or^scaly annulations ; joint 3 variable, 
even in the same specimen. In some specimens that portion 
between the anterior and posterior sensoria is almost one-half 
longer than usual, while in others a smaller but very distinct 
projecting intermediate sensorium may be observed just below the 
anterior sensorium. Wings large, distinctly dusky or brownish ; 
veins and stigma darker ; all veins bordered with a dusky shade. 
Stigmal vein straight, connecting with the stigma near its base. 
Found at Georgiana, Fla., on Hickory (species not deter- 
mined) . The migratory females leave the galls from about the 
middle to the end of March. 

Phylloxera devastatrix Pergande, n. sp. 

PL XVII.. figs. 131-135. 

The galls of this species resemble very closely the smaller galls 
of carycscaulis and also those of perniciosa. From both of these, 
however, the species differs markedly in the antennae of the 
winged form, which are much more slender than in either of the 
other two, with scarcely a constriction above the lower sensorium 
and with the anterior sensorium much shorter. 

Its principal points of attack, as in the other species of this 
group, are the tender twigs, petioles and the midrib of the young 
leaves ; but the leaf -buds and flower-buds are also often involved 
so as to prevent the setting of the fruit. 

It appears to be an exclusively western or southwestern species, 
infesting the Pecan-hickory {Hicoria olivaformis) during May and 
early June. This gall was first received in 1887 from Mr. M. E. 
Winster of Staunton, Adams County, Miss., and again in 1889 
from Mr. H. M. Johnson of Marston, La., with the statement that 
it was greatly damaging the trees. It is either globular or more 
or less irregular in shape, especially where much crowded. Be- 
fore opening it is often provided with a short more or less distinct 
nipple, most prominent in the younger galls, and becoming almost 
obsolete in the more mature form, when its position is indicated 
by a more or less densely pubescent spot. It splits transversely 
into four or more broad bracts, similar to those of caryacaulis. 
The size varies frem 3-I5"'"'-. Surface smooth, green or yellow- 
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ish-green, and often beautifully red on one side while young, 
turning brown or black and soon drying up after the architects 
have left. 

Migratory female. — Length of body about 1.2'"™-. Expanse 
of wings 3.4-3.6°**"- 01 more. Color paler or darker yellow, the 
head, mesothorax and sternum black or brown, the antennae and 
legs dusky, the eyes brown or black. Antennae long and .slender; 
joint I longer than wide and of uniform diameter ; joint 2 more 
slender than usual, of almost uniform diameter, rounded at tip, 
with more or less distinct scaly annulations ; joint 3 long and 
slender, its anterior sensorium only about one-fourth the length 
of the joint ; the lower one very small, often almost obsolete ; 
greater part of the joint, at least as far as to the anterior sensor- 
ium, distinctly and quite coarsely annulate, the rest being scaly. 
This joint is often quite irregular in shape, the more common 
form as represented in the figure. Head ancj thorax finely rugose ; 
the abdomen quite densely and finely striate, the striae closely 
lined with minute sharp points. Legs rather long and robust. 
Wings large, rather broad, pale dusky or brownish ; stigma 
and discoidal vein darker ; the discoidal branch and the stig- 
mal vein sometimes almost obsolete ; all more or less shaded. 
Sometimes the stigmal vein passes the stigma and connects with 
the discoidal vein near its base. The hind wings are also large 
and rather broad and their subcostal vein sometimes almost com- 
pletely obliterated. 

Phylloxera *GEORGiANA*Pergande, n. sp. 

Plate XV., figs. 115-117. 

The galls of this species closely resemble those oi Ph.dcvastatrix, 
being of the same shape, size and color ; but the winged form is 
quite different and may readily be distinguished by its much paler 
wings and venation and particularly by the shorter antennae and 
much larger sensorial membranes of the third joint. 

The galls grow either singly or in close clusters upon the tender 
twigs and petioles and often recall in appearance the galls of 
Cynips q.-ficus. Those growing in clusters are more or less irreg- 
ular in shape, whereas those growing singly are quite globular 
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and frequently provided with a short nipple. Their size varies 
from three-sixteenths to one-half inch in diameter ; color either 
uniformly greenish-yellow, sometimes reddish on one side or 
around the base, or entirely dark red. 

Stem-mother. — Length i-i.6"""-. Color orange. Antennae 
and legs blackish. Pyriform, broadest across the mesothorax. 
Surface of body closely covered with minute sharp points and the 
anal end furnished with 6-8 rather stout bristles. Eyes small, 
projecting, composed of 3-5 or perhaps more simple, colorless, eye- 
lets. Antennae rather long and slender, the finst joint stoutest, 
wider than long, of uniform diameter, truncate at tip, with a 
slender bristle near the apex ; joint 2 rather more slender, longer 
than wide, most slender at base, rounded at anterior end and also 
furnished with a bristle ; joint 3 about thrice the length of the 
other two combined and divided by about eighteen rather coarse 
and more or less irregular annulations, the last bearing a short 
bristle ; terminal sensorium very small and oval. 

Migratory female. — Length of body 0.8-1"^™-. Expanse of 
wings 3-3.6'"™-. Color orange. Head, meso- and metathoracic 
parts and sternal plate blackish. Ivyes black, antennae and legs 
dusky. Head and prothorax rugo.se, the rugae of the head some- 
what the coarsest. Antennae rather stout, joint i about as long 
as wide, indistinctly .scaly or annulate ; joint 2 slightly longer 
than wide but slightly narrower at base, rounded at apex and dis- 
tinctly scaly ; joint 3 sharply annulate at about its basal half, the 
anterior portion .scaly ; anterior sensorium about one-half the 
length of the joint, though sometimes either somew^hat longer or 
shorter ; the basal .sensorium rather large and subcircular. Wings 
large and broad, very pale or but faintly dusky, the veins some- 
what darker and with fu.scous .shades ; stigma yellowish. 

Phylloxera subelliptica Shinier. 
Plate XV., figs. 118-119. 

Dactylosp/icera subcllipticum Shimer. Trans. Am. Ent. Soc, 2, 
p. 389. 
Of this species I am familiar with the gall only and reproduce, 
therefore, Shimer's description as published in the Tansactions of 
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the American Entomological Society of Philadelphia, Vol. 2, 1868, 
page 389 : 

•*On June 7th I observed, placed in the common petiole of the leaf, 
larp:e, elongate, subelipsoidal, nut like galls, of a deep leaf-green color, 
mottled with paler green, and somewhat nodulated ; some were irregular, 
being on the side of the stem ; but most of them are (luite regular in form 
and completely surrounding the stem ; in these latter the leaves are very 
much dwarfed. The opening is on the middle of the side, slightly elon- 
gate, bnt at this date so close as to be scarcely apparent. These galls 
contain capacious cavities, in which were found vast colonies of larvae, and 
an abundance of eggs. Transverse diameter five-eighths inch ; conjugate 
diameter three-eighths inch. 

** By June 20th these galls had considerably changed in appearance, 
being contorted into different shapes ; they had began to crack open, hav- 
ing transverse fissures on their outer surface. The first one opened con- 
tained many hundred winged imagos, all dead, and in the midst of them 
was a large syrphidian larva. I found only one gall that contained per- 
fect living imagoS) the inhabitants of all the other galls that were exam- 
ined having been destroyed by various enemies." 

** Dactyiosphara subellipticum n. sp. 

*' Winged l7nago,—{ Winged fcmale\—\.^x%^ and robust, blackish, with 
abdomen light yellow ; antennse and legs blackish ; wings hyaline. Length 
of body .06-.07 ; to tip of wings .08-.09 inch. 

^''Mother Insect.— [Stem-rnoiherY—Rxigo^e, greenish-yellow; antenna; 
and legs black ; otherwise like that from gall No. i [Dactyiosphcera hemis- 
phericum]. Length .06 ; breadth .04 ; thickness .03 inch. 

** The winged imago of this species is the largest yet observed, and the 
eggs are more nearly globular than those found in other species of galls.' 

This may possibly be but a variety of Ph. carycecaulis Fitch, 
but not having had an opportunity to study its architects I prefer, 
for the present, to leave it as a distinct species. 

Phylloxera perniciosa Pergande, n. sp. 

PI. VIII., fig. 45; PI. XV., figs. 120-123. 
PI. XVIII., figs. 136-140. 

This is one of our most destructive species, occurring in the 
District of Columbia, Maryland, Virginia and Pennsylvania, where 
jt takes the place of Ph. carycecaulis and Ph. tnagna, having the 
same habit and there proving as disastrous to the foliage of 
Hicoria iometiiosa as those prove in the North and Northwest to 
the other species of Hicoria. It attacks, as do those species, the 
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tender twigs and petioles and the different parts of the leaves at 
times in such immense numbers as to completely deform and cause 
them to dry up and drop to the ground, literally, at times, defoli- 
ating the tree. My attention was first called to this particular 
species in May, 1883, when, passing through a strip of woods bor- 
dering the Potomac River in Virginia, I observed that the air 
was swarming with the migratory form. The insects were set- 
tling not only on the leaves of the different species of Huoria, but 
on all other kinds of trees and shrubs and even on weeds, on all of 
which they were actively engaged in depositing their eggs ; but 
they all originated from a tall slender tree of Hicoria tomentosa, 
every leaf, petiole and young twig of which was affected by the 
galls. 

By May 27th the eggs were found upon the leaves of all sorts 
of vegetation, generally on the under side, along the midrib and 
the larger veins, and particularly in the angles where the veins 
ramify. Yet many were deposited indiscriminately on all parts 
of the leaves. 

By June ist every leaf upon the gall-covered tree was beset 
with hundreds of eggs, while numbers of winged females were 
still actively engaged in ovipositing. 

On June 4th these were still numerous, but the earlier depos- 
ited eggs were already hatching. A careful study of the insects 
from these eggs proved them to be true males and females, the 
males about 50% more numerous than the females. The male is 
quite active, running briskly about, while the female is more slug- 
gish and inclined to be stationary. She is about twice the size of 
the male and contains a single large ^^%. By this time large 
numbers of the leaves affected were dropping, and the ground for 
some distance around the tree became covered with them. No 
winter eggs had, up to this time, been noticed and but few of the 
sexed individuals were seen upon the branches and upon the 
trunks. 

On June 8th the sexes were still numerous and active, the 
males still outnumbering the females. They could not be found 
on or under the bark of the tree anywhere within easy reach, 
though they were abundant under the old and rotten leaves lying 



Digitized by 



GoogI( 



t>KRGAND£ — NORTH AMERICAN t>HYLLOXERlNifi. 253 

on the ground, and a considerable number could be found on the 
stumps of old Hicoria and other trees and in the cracks of the soil. 

On June 12th the first winter eggs were discovered, most of 
them upon twigs that had been infested with galls. They were 
most numerous in old galls, in the cracks around and about them 
and in the old bark, often as many a fifty packed closely together 
intermixed with the dead and empty skins of the females. They 
were also found in the depressions caused by the shed leaves of 
the previous year, as also at the base of the new growth, especi- 
ally where surrounded by a fringe of hairs, under and between 
which the eggs were thrust ; also in the angles formed by the 
petioles and upon the twigs, in the old, dead and rather hairy or 
fuzzy buds, and, in fact, in any crack or perforation upon the tree. 
Some were even found between old leaves on the surface of the 
ground and under the loose bark of a piece of old grape-vine lying 
beneath the tree ; in the sheltered places afforded by an old oak 
stump near by, as well as under the loose bark of a Dogwood 
( CorntLS florida) . 

On June 19th a more careful examination of the trees showed 
that the eggs became more numerous as one ascended the tree. 
At a distance of about thirty feet from the ground they were 
extremely abundant, being closely packed under the loose bark 
of dead twigs, in crevices and under and between lichens growing 
upon the trunk. 

None of the eggs had hatched on July i8th though large num- 
bers had been destroyed by various natural enemies, especially by 
different mites belonging to the genera Tyroglyphus, Rhizoglyphus ^ 
Hypopus, Scirus, Nothtus, and Oribata, An examination July 30th 
showed that none of the eggs had yet hatched. 

November 20th they were still unhatched but spund. 

February 6th, 1884, they were again examined and found to be 
in good condition. 

On March 15th. none had yet hatched. 

On April ist, notwithstanding the devastations of the mites 
before mentioned, and other destructive agents, a number of sound 
eggs remained. At this time they were somewhat more yellowish 
than in the previous autumn, rather more swollen and smoother, 
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though the sculpture was still visible ; the eyes of the embryo 
were now easily seen through the shell, and by the 12th of April 
or coincident with the first bursting of the buds, these eggs 
began to hatch in large numbers, the young stem-mothers running 
briskly in search of a suitable position to settle down and to found 
the colonies. 

By the 15th of April most of the eggs had hatched. By the 
28th of April most of the young stem-mothers had settled either 
on the young petiole or mid-rib, on the cross-rib, or on the more 
fleshy parts of the young leaves, where small depressions or cav- 
ities had been formed. 

By May 8th it was noticed that the galls had been formed on 
almost all parts of the leaves or on the petioles or on the more 
tender twigs. The more perfect specimens were growing singly, 
• resembling a blunt tooth or thorn, those on the leaves projecting 
about evenly on both sides though ordinarily more prominently 
on the under side. The stem-mother had already by this time 
acquired full growth and began depositing numerous eggs, cov- 
ering almost the whole inner surface of the gall, the eggs placed 
on end and side by side reminding one in miniature of the regular 
crystallizations in the cavities of some geode. By the i8th of 
May the galls contained, besides the eggs, both larvae and pupae in 
different stages of development. By the 25th the winged insects 
had formed and were leaving the galls in large numbers and set- 
tling, as at the same time the previous year, on all kinds of veg- 
etation in the neighborhood of the tree on which they had devel- 
oped. 

To sum up the life-history of this species, the winter or im- 
pregnated eggs are deposited early in June in all sorts of shel- 
tered positions, especially on the upper portions of the tree ; they 
hatch early in April of the following year, remaining dormant 
some ten months. The stem-mother attains maturity and begins 
ovipositing in about twenty days after hatching, while the 
winged migratory females (sexuparae) mature and begin to leave 
their galls in about twenty days after the first eggs are laid. The 
first sexual individuals appear about ten days subsequently and 
some ten days further elapse before the true female, after pairing, 
begins to consign her single egg to its winter quarters. 
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Hence there are but three annual generations produced, viz., 
the apterous and parthenogenetic stem-mother, the migratory or 
winged sexuparae and the apterous sexed individuals ; and all the 
direct issue from the stem-mother become sexuparae. This, as 
already stated, may be looked upon as the normal mode of the 
development of the majority of the gall-producing species on 
Hickory. Yet there are exceptions, and our Hicoria species pre- 
sent some of the varying biologic features already known in other 
species of the sub-family and have, in addition, others which are 
peculiar. 

Stem -MOTHER. — Recently hatched. Length 0.3™"*-. Color 
yellow. Eyes reddish-brown with a clear, colorless ocellus at 
their middle. Antennae, legs and rostrum dusky, the last joint of 
the rostrum yellow. Body elongate-ovoid. Antennae stout, the 
terminal joint with apparently five annulations and with a thumb, 
externally, near tip. Tarsi with strong claws and digituli. The 
rostrum stout, reaching a little beyond the posterior margin of 
the metasternum. 

Mature stem-mother. — Length o.S-i"**"-; diameter across 
mesothorax 0.6™*"-. Shape broadly pyriform, broadest across the 
mesothorax. Color grayish-green or yellow, with the sutures 
slightly darker. Antennae and legs blackish. Surface of the 
body densely covered with minute, pointed granules. Front of 
head somewhat concave, lined with four short and rather stiff 
bristles. Antennae short, joint 3 about twice the length of the 
others combined, of uniform thickness, slightly curved and quite 
coarsely scaly ; the thumb short, very distinct, inserted just below 
tip. Legs and rostrum stout, the latter reaching to middle coxae. 
The eggs deposited by the stem-mother are quite transparent, 
highly polished, without any sculpturing, and faintly yellowish 
or greenish. 

Pupa. — Length about i"*'"*, diameter across mesothorax 0.4™™*. 
Color orange, lemon-yellow or yellowish-green, the thoracic seg- 
ments darkest. Antennae, legs, rostrum and wing-pads more or 
less dusky. Eyes and ocellar spots red. Dorsal surface closely 
and curiously sculptured, being covered with minute, slightly 
dusky warts, which terminate either in one or often in as many 
as five or six small scale-like points, these again often provided 
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at apex \\dth minute teeth. Antennae very stout, the third joint 
somewhat narrowed towards tip and somewhat scaly. I^egs stout. 

Migratory female. — Closely related to both Ph. c.-spinuloides 
and to Ph. spinosa, from the first of which it differs principally in 
the structure of the antennae, and from the latter in the absence 
of the two dark, oval spots at the end of the abdomen. 

Length of body o.8-i.6"*°»-; expanse of wings 2.6-3.4™'°-. 
Color yellow ; head, meso- and metathorax and sternal plate dull 
blackish. Sides of prothorax and three spots on its disc dusky, 
the posterior one transverse and largest. Eyes red, ocelli color- 
less, bordered at their inner side with black. Antennae and legs 
dusky, the legs palest. Antennae rather slender and very variable 
in shape. Joint i stoutest, about as long as 2 and faintly scaly; 
joint 2 about as long as wide or but slightly longer, rounded at 
anterior end, its surface distinctly scaly ; joint 3 rather slender, 
its basal section subject to the greatest variation, being either 
extremely slender and scarcely half the usual diameter, or cur\'ed 
and bent in different directions, in which respect it is unlike any- 
thing observed in this genus before. There is also considerable 
variation in the sensorial membranes, the basal one being often 
almost completely obliterated, whereas the terminal one shows 
more or less a tendency to divide into several independent 
parts. In this respect it resembles Ph. c.-spinuloides. The whole 
surface of this joint is always more or less distinctly scaly. Sur- 
face of head and prothorax finely rugose, the rugae rather shal- 
low. Wings rather large, pale fuscous ; the stigma and veins 
darker ; the .stigma with a more or less yellowish tinge. Vena- 
ation normal and bordered with a dusky shade. 

Sextal eggs. — The sexual eggs are of two different sizes. 
Those producing the males measure 0.3"""-, and those producing 
the females 0.4"^™- in length. All are regularly ovoid, highly pol- 
ished, faintly facetted and granulate and of a pale lemon-yellow 
color. 

Male and female. — Length of male about 0.2™™*; of female 
0.4"^™-. Color of both sexes greenish-yellow, though the male is 
usually somewhat the darker. Eyes brownish, antennae and legs 
pale dusky. Mouthparts wanting. 

Winter egg. — The length of the winter-egg is about 0.2™°*-. 
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Rather stout, ovoid, slightly curved and curiously sculptured, so 
as to recall four-leaved rosettes. Color rather dull greenish-gray, 
rendering detection very difficult. 

Phylloxera Cary^-ren Riley. 
Plate XVIIL, fig. 142. 

Phylloxera carycE-ren Riley. Seventh Rep. Nox. and Ben. Ins. of 

Mo., p. 118. 
Phylloxera caryts-reti Thomas. Eighth Rep. Nox. and Ben. Ins. 
of 111., p. 164. 

Since the* description of this gall nothing new has been added 
regarding its earlier stages and development ; nor have I had the 
opportunity of studying its architects. 

The galls usually grow, like those of the preceding species, in 
clusters, though occasionally singly, upon the main petiole, the 
leaf -stems or the midrib of the leaves of Hicoria glabra, usually 
along the underside. Frequently, however, they are so closely 
crowded together as to completely encircle the petioles, never 
becoming confluent, however. They are always placed trans- 
versely with the axis of the petiole, more or less distinctly reni- 
form and divided along their entire transverse length in two equal 
halves or lids, the edges of which are incurved and pressed closely 
together while young, but spread open for some distance when 
mature to allow the insects to escape. The size varies from 
2-15™™* and the outer surface is densely pubescent and of a pale 
green coler, with the interior smooth and yellowish-brown. The 
walls are rather thick and hard and similar in composition to the 
husks of the nuts. 

Additional Species of Phylloxera Inhabiting Various 
Other Trees. 

Phylloxera castane^ Hald. 
Plate XVIIL, figs. 143 150. 

Chermes castanae Hald. Am. Journ. of Sci. and Arts, 2nd Ser., 
Vol. IX., 1850, p. 108. 
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Phylloxera ? castanece Fitch. Third Rep. Nox. and Ben. Ins. of 
N. Y., 200, p. 154, 1859. 
Haldeman's original description is as follows: 

'* Chermes castanece. — Flavous, thorax, pectus, and eyes black; wings 
translucent, inner half of the stigma scarcely discolored ; ist and 3rd 
transverse nervure normal ; 2nd arising from the middle of the ist and 
terminating in the normal position ; posterior wings without nervures ; feet 
and antennse pale fuscous. The wingless individuals are entirely flavous, 
with the eyes rufous. Inhabits both sides of the leaf of the chestnut, 
forming liees along the midrib, and causing the leaf to curl. Pennsyl- 
vania in August and September." 

Since the discovery of this species by Haldeman, in 1850, all 
trace of it appears to have been lost, at least so far as published 
records indicate. In July, 1883, I found it in large numbers on 
terminal, or younger leaves of a low shrub of Castanea vesca near 
Laurel, Md., on which it produced a distorted, twisted and sickly 
appearance of the leaves, the insects being closely crowded along 
the midrib on the under side of the leaves in different stages of 
development, including the winged sexuparae. 

Among the pupae of this species were observ^ed two quite dis- 
tinct forms, one of them resembling somewhat those of Ph. rileyi, 
for which they might readily be mistaken, though the antennal 
dififerences of the winged females are pronounced. In Ph, rileyi 
these organs have a prominent constriction or indentation near 
the base of the third joint, similar to that of many of the Hickory 
species, whereas in Ph. castanea' this joint is of almost uniform 
diameter throughout, without a constriction. 

The principal differences between these two forms of pupae will 
be observed in the tubercles. In one form, even in the smallest 
specimens, these tubercles are extremely long and slender, espe- 
cially those surrounding the entire body, while in the other form 
all tubercles are much reduced in size, and almost obsolete, in 
some specimens, on the abdomen. 

That one of the forms of this species here treated of is identi- 
cal with the one described by Haldeman -there can be scarcely 
any doubt whatever, notwithstanding his statement that the pos- 
terior wings are without a nervure. He simply refers to the 
discoidal veins, which are always wanting in the genus, though 
there is a distinct subcostal vein which he overlooked. 
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I append herewith a more detailed description of the different 
forms observed. 

Apterous FEMALE. — Length about i""*-. Color pale yellow. 
Eyes red. Antennae and legs finely dusky. Body elongated, 
having four short and stout capital tubercles, two of them frontal 
and the other two just behind them ; surface indistinctly rugose 
and densely granulated. Antennae with the third joint slender, 
narrowest at base, divided by about 15-18 rather shallow and 
somewhat scaly annulations ; its tip truncate and provided with 
apparently two fine hairs; thumb minute, though distinct. 

Egg. — Length about o.2'""°-. Color white or faintly greenish, 
transparent and polished. Shell very delicate but faintly pitted. 
Shape ovoid, slightly flattened and securely glued on the flat side 
to the leaf. 

Pupa (with long tubercles). — Length of body of the largest 
observed about o.y'""'-. Color pale yellow or pale orange. Sur- 
face of body quite coarsely rugose. Antennae and legs faintly 
dusky. Eyes red, scarcely indicated above, more distinct beneath; 
their place above mostly occupied by a large, much elongated, 
somewhat tapering tubercle. Four similar tubercles of same 
size fringe the front margin of the head, and two still more slen- 
der tubercles rise from the middle of the head The prothorax 
is furnished across its anterior and posterior margins with a row 
of four shorter and on its lateral margins with two longer 
tubercles. There is a transverse row of four similar tubercles on 
the meso- and metathorax ; two longer, lateral ones on the meso- 
and one each side on the metathorax. The abdomen is fur- 
nished, medio-dorsally, with two rows of six smaller tubercles, 
which gradually become longer towards the end of the body, 
while each segment, except the last, bears a single lateral 
tubercle, growing gradually shorter toward the end of the body. 
The last segment is surrounded by four small, rounded tubercles, 
each bearing at tip a short spine. All tubercles appear to be 
slightly annulated. Antennae long and rather stout, without 
annulation, with a fine, slightly capitate hair at tip, and another 
a little below it ; thumb small, though quite distinct. 

Pupa (with short tubercles). — This is the most common form. 
It is of about the same size, or slightly larger than the other, and 
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of about the same color, though the older ones are often quite 
orange, with the external edge of the wing-pads dusky. Eyes 
and ocelli red. Except a very slender, cylindrical one each side 
of the head, between the eyes and ocelli, all tubercles are greatly 
reduced in size and become quite obsolete on the abdomen in 
some specimens. There are no lateral tubercles, except one each 
side at the posterior angle of the head, one each side near poster- 
ior angle of the prothorax, and two each side on the mesothorax. 
Surface of body still more coarsely rugose and covered with min- 
ute, sharp points. 

Winged migrant. — Length of body 0,6-0.9™*"-. Expanse of 
wings 2-2. S*"*"-. Color of body yellow or orange ; the prothorax 
generally somewhat the darkest ; head of color of prothorax, with 
a .slight dusky tinge; eyes in the younger specimens red and in 
the older ones dark purple ; ocelli yellowish, bordered along the 
inner edge with red in the younger specimens and with brown in 
the older ones ; antennae and legs dusky ; the prothorax is 
marked each side, anteriorly, with a sub-dorsal group of two or 
three more or less distinct and more or less confluent, depressed 
dusky spots, and with two transversely ovoid, medio-dorsal, pale 
dusky spots near the posterior margin ; mesothorax and sternum 
blackish. Head and prothorax delicately rugose. Granulation 
of abdomen minute. Antennae rather slender ; the basal joint 
stoutest and longer than the second, both stoutest apically and 
with but faint traces of annulation ; joint 3 slender and of almost 
uniform diameter, its sensorium rather more than two-thirds the 
length of the joint ; annulation almost obliterated, more distinct 
at the basal one-third ; tip furnished with three very fine, appar- 
ently capitate, hairs. Wings delicate, almost colorless. In some 
specimens the venation of front wings and greater part of stigma 
is very pale, while in others the costa, stigma, costal cell and dis- 
coidal vein are dusky, the remaining two veins delicate, often 
almost colorless ; the stigmal vein rarely touches the stigma, but 
continues in a curved, very delicate, colorless line which connects 
it with the discoidal vein. Subcosta of posterior wings distinct, 
parallel with the costa and running almo.st to the apex of the wing. 

This species has been found to infest both the upper and under 
side of the leaves, especially along the midrib, of Castanea vesca 
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2Lndpumiia, and also to some extent on the twigs of shrubs grow- 
ing in the District of Columbia and in Maryland. The infested 
leaves frequently become very much distorted, when the ribs or 
veins turn brown or yellowish-brown, on account of which many 
of the leaves as well as numbers of the twigs dry up. 

It seems rather remarkable that the majority of the immature 
stages of the insect, inhabiting the under side of the leaves, are 
of a pale yellow or almost white coloring, bearing small protu- 
berances, whereas the majority of those on the upper side, as a 
rule, are bright orange and provided with long and slender 
tubercles. It appears, also, that one or the other form inhabits 
certain shrubs quite exclusively, while again both forms may 
occur on the leaves of others ; which possibly may indicate two 
closely related species. 

On examining the females of the two forms mentioned above 
I find that all those belonging to the pale form are provided with 
very short protuberances, which, on the abdomen, tiecome quite 
rudimentary, whereas those belonging to the orange form bear 
long protuberances, similar to those of the pupae. I consider, 
therefore, the pale or yellow form as the species described by 
Haldeman. Future studies, from the earlier stages to the 
migrant and sexes of the two forms, may reveal the presence of 
two related species upon Castanea, which may justify the adop- 
tion by me of the name of Phylloxera spinifera for the orange or 
spiny form. 

Phylloxera rilevi Riley. (Licht. Mss. ) 

PL X:X., figs. I5I-I54- 
Stem-mother. — Length about o.6'"™-; diameter across the 
thorax about 0.3'"*"-. Color dark greenish-yellow to dark brown, 
the protuberances almost black, the eyes dark purple or black, 
antennae and legs dusky. The antennae are long and slender and 
almost one-third the length of the body; the third joint is 
extremely slender, very slightly clavate with numerous sharply 
defined serrations; the sensorium small and elongated oval. The 
fleshy protuberances of the body are abnormally long, especially 
the dorsal ones, which gradually diminish in length towards the 
end of the body, and wanting on the last two segments; those 

(Pmoc. D. A. S., Vol. IX.] 32 [Dec. 30, 1903.) 
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along the front of the head are smallest and almost ovoid, while 
the lateral protuberances grow gradually longer ; all are covered 
with sharp projections or teeth, while the tip is either rounded or 
furnished with some short projections. The surface of the body 
is densely corrugated. 

Pupa. — Length o. 6"™-. Color j^ellow ; eyes brown; antennae 
and legs dusky ; the tubercles paler and the tip of the wing-pads 
black. Antennae short, about one-fourth the length of the body, 
the third joint cylindrical and smooth. The fleshy tubercles or 
protuberances are very much shorter than those of the stem- 
mother, especially those of the abdomen which are very small and 
wart-like ; the surface of the body is densely covered with minute 
points. 

Winged migrants. — Length of body o.6™*"*; expanse of 
wings about 2'""'-. Color orange, the prothorax darkest and the 
abdomen palest towards the end. The prothorax is marked each 
side with a large, more or less triangular dusky spot, two trans- 
verse dusky stripes between them, accompanied in front by two 
small dots and a similar dot each side of the posterior stripe. 
Head dusky, eyes brown. Antennae, thoracic lobes, sternal plate 
and legs black. Wings faintly dusky, veins and stigma darker, 
the subcosta almost black, the veins bordered by a slightly 
darker shade. Front of head arcuate; eyes large; abdomen 
much elongated and tapering. Antennae rather short, or slightly 
more than one-third the length of the body ; the lower sensorium 
of the third joint is circular or broadly oval and the upper one 
elongated and about one-half the length of the section above the 
lower sensorium; the whole joint is quite densely and sharply 
serrate. 

Dr. C. V. Riley, in an article accompanied by figures, pub- 
lished in the Sixth Report on the Noxious and Beneficial 
Insects of Missouri, for 1874, pp. 64 and 65, and in his descrip- 
tion of the species, p. 86, No. 25, as well as in a second article on 
the same in the Seventh Report for 1875, pp. 118 to 121, 
applied to it the name of Phylloxera rilcyi Licht., of which speci- 
mens had previously been sent by Dr. Riley to Mr. Lichten- 
stein, who decided it to be a new species, to which he gave the 
name of Ph. rileyi, a name used by him, without a description, in 
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his observations on the economy of Ph, vastatrix, quercus and 
balbianii, in Comptes Rendus des Stances de L' Academic des 
Sciences, for 1875, p. 1223, and mentioned by him in the Stet- 
tiner Ent. Zeitung, p. 359, 1875. According to the above it 
seems to be justifiable to assume that the species was worked up 
in conjunction by both gentlemen, but that the species should be 
credited to Riley. 

While consulting Dr. Riley's description of the apterous 
female or stem-mother of this species, p. 86, I have come to the 
conclusion that the description of his supposed female corresponds 
X exactly with fig. 19, representing a female larva, specimens of 
which are still preserved in the original collection, whereas the 
mature female was described in the Seventh Report, p. 120, 
under the designation of * * Black form with very long tubercles 
(c)" — where the following language is used by him: "With 
the body dark brown and the tubercles almost black ; the dorsal 
ones, especially in middle of body, very long — half the diameter 
of body — slender, gradually tapering to tip, the lateral ones and 
some of the dorsal ones, less tapering and half as long. Antennae 
with the third joint quite long and slender." Of this form two 
specimens have been preserved. 

Thus far this species has been recorded as having been found 
only on the white oak {Q. alba) and the post-oak {Q. obtusiloba) 
in the vicinity of Kirkwood, Mo., on the leaves of which it pro- 
duces white or yellowish circular spots; the insect, in various 
stages of development, often in immense numbers, is, as a rule, 
found on the under side of the leaves, whereas the earliest forms, 
as well as the sexes, frequent the branches, on which the winter 
eggs are deposited. The earliest migrants are usually observed 
during July and the latest in October. Whether the earliest 
migrants produce a sexual generation or not has thus far not been 
demonstrated, though it seems to be quite certain, since hibernat- 
ing larvae, which apparently hatched from the earliest eggs, as 
well as eggs, appear to have been found on the twigs. 

Phylloxera querceti Pergande, n. sp. 

PI. XX.. figs. 155-158. 

Apterous female. — Length about 0.5™*"*; shape pyriform, 
broadest about the middle of the thorax, rounded in front and 
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gradually tapering posteriorly. Antennae slender, about one- 
third the length of the body, the third joint slightly clavate and 
distinctly serrate ; the thumb or nipple is small and near the apex 
of the joint, which bears two or three short hairs. There are, 
apparently, six rows of very much elongated, tapering, fleshy 
projections which are more or less notched or toothed, bearing 
three or four acute lobes at the tip, on the head and thoracic seg- 
ments ; and four rows of similar projections on the anterior six 
segments of the abdomen, those of the first three segments growl- 
ing gradually shorter, while those of the following three segments 
are very much reduced and tubercle-like ; the remaining two seg- 
ments bear no tubercles ; on the last segment are but four small 
bristles. The color varies somewhat from yellow to orange and 
that of the eyes from dark purple to black. 

The eggs deposited .by the stem-mother are about 0.2*""- in 
length and rather less in diameter ; they are oval, highly polished 
and pale yellow, growing gradually darker by age, when a distinct 
sculpturing of obliquely arranged rows of hexagonal depressions 
makes its appearance. 

The young larvae hatched from these eggs are pale yellow, the 
eyes red and the antennae, legs and warts slightly dusky. The 
warts are rather prominent, conical, and bear a short but stout 
and more or less cylindrical spine at the apex. 

Pupa. — Length about 0.6™'°-. Color yellow to orange; eyes 
dark purplish-brown. The fleshy projections are still longer 
than those of the females and more sharply toothed or serrate, 
the tip is more distinctly rounded and surrounded by three or 
four triangular teeth, while the whole surface of the body is 
densely covered with acute tubercles. The antennae are about 
one-fourth of the length of the body, the third joint is smooth 
and slightly fu.siform. In other respects it resembles the stem- 
mother. 

Winged migrant. — Length of body 0.6"^"'. to i*""*. Expanse 
of wings 2 to 2.4"^"'-. Color orange. Mesothorax and sternal 
plate blackish ; head, antennae and legs dusky ; eyes dark pur- 
plish ; wings faintly brownish, the veins and stigma darker. 
There is a transverse row of four dusky, roundish swellings ante- 
riorly and two similar swellings posteriorly on the prothorax, the 
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head and rest of. the body without a trace of tubercles. The 
antennae are about one-fourth the length of the body. The third 
joint is as usual in this genus, the lower sensorium rather large 
and more or less circular, the upp)er one elongated and about oue- 
half the length of the larger or terminal section, which, below 
the sensorium, tapers gradually towards its base ; the whole joint 
is quite densely and sharply serrate. 

This species was found in and about the vicinity of Washing- 
ton on the leaves of Quercus alba, macrocarpa, panonia and daimio 
from May till October, the affected leaves of which are speckled 
all over with small yellow spots, particularly so along the midrib 
and the smaller veins. The insects causing the injury are found 
in various stages or forms on the imder side of the leaves. 

It resembles to a great extent Ph. riieyi, though the stem- 
mother of that species is about twice as large, and the protuber- 
ances on all parts of its body much longer, while those of the 
pupae are much smaller on the head and thorax and tubercular 
on the abdomen. The migratory female is almost one-half smaller, 
with shorter antennae and wings. 

There can scarcely be any doubt that future careful investiga- 
tions will disclose the fact that several additional species will be 
found infesting our different kinds of oak in various sections of 
the country, all of them having more or less the same habits. At 
least five species have been discovered and described in Europe, 
all of which were found to inhabit various parts of oak trees. 

Phylloxera prolifera Oestl. 

Phylloxera ptolifera Oestl. Synopsis of the Aphidae of Minnesota, 
p. 16, 1887. 
Mr. Oestlund describes this species in his synopsis as follows: 

^^ Apterous female,— Qo\ov vexy pale | lemon-yellow, smooth, convex 
above, especially in front, tapering behind into a rather long ovipositor. 
Eyes as a very small, black spot. Antennse short and fine, 3* jointed : I. 
0.05™"*' II. o.o5"»»"' III. o.io™»n- Beak short and thick, about o.io»»™' 
the setae very long when extended, at least as longjas the body, brownish. 
Legs short ; tarsi with two rather small claws, and with the two capitate 
hairs as usually in this genus." 

*• Found in the galls of Pemphierus populicaulis Fitch during the fall, 
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after the peinphigiens have left or become destroyed. ^ Usually but one 
female, or at most a few, was to be found in the gall, together with a great 
number of pseudova in a pile that often would be several times the female 
in bulk." 

This species I have failed to see. 

Phylloxera popularia Pergande. n. sp. 

Plate XXL, figs. 159, 160. 

Large numbers of females and their eggs were discovered by 
Mr. E. A. Schwarz, December, 1878, indeserted 'galls of Peviphi- 
gus transversus Riley on Populus monilifera at Columbia, Texas, 
and duringjjanuary of the following year at Bayou Sara, La., in 
similar galls and in cracks of a black knot, growing on the 
branches of the same tree, about forty feet above the ground. 
Additional specimens were received during July, 1891, from 
Alma, Mich., found in empty, though still green and succulent, 
galls of Pemphigus populicaulis Fitch. Other specimens, found 
in galls on Cottonwood in September, 1891, at Brookings, S. D., 
were received from Mr. T. A. Williams. During October of 1900 
the same species was found by me at St. Louis, Mo., in galls of 
Pemphigus transversus Riley, which were still fresh and had but 
recently dropped. 

Apterous female. — Length about i.4'""*-. 

The young females, as found in May, are pale greenish-yellow 
and densely covered with minute points ; antennae and legs are 
pale dusky, the rostrum is black and reaches to the end of the 
body. The larvae are of the color of the female, the eyes red, the 
rostrum dusky, extremely long and almost twice the length of 
the body. 

Females or sexuparae, found in October, are brownish -yellow, 
the eyes brown, and antennae and legs pale dusky. Shape pyri- 
form, the thorax stoutest and rounded ; front^of^head more or less 
distinctly concave. Dorsum densely covered with*minute,[^pointed 
tubercles. The rostrum reaches considerably beyond the third 
coxae. Antennae'much shorter than the posterior diameter of the 
head ; first joint much the stoutest and somewhat tap)ering ; the 
second' joint is much narrower, distinctly longer and clavate ; 
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joint three is slender, about as long as the two basal joints com- 
bined, and faintly tapering ; the tip is bluntly rounded and bears 
a few short hairs. Sensorial thumb minute, placed close to the 
apex of the joint. Legs normal. 

Sexual female. — With the sexuparae, found in galls in Octo- 
ber, were also found numerous yellow or greenish-yellow eggs 
besides some sexual females, which measure about 0.2"™- in 
length. They are oval in shape and about twice as long as 
wide and completely filled with a single egg. Color yellow or 
pale greenish-yellow and sometimes dusky along each side. An- 
tennae short, stout, barely as long as the width of the head in 
front ; the two basal joints are stout, about as long as broad, sub- 
equal in length'^and somewhat stoutest at the apex ; joint three 
is about as long as the two basal joints combined, fusiform, with 
three or four shallow annulations at the terminal half. Rostrum 
wanting, represented by a small swelling. Legs short and stout. 

On account of the food-plant and the same habit, I have hesi- 
tated to consider it different from /%. pro/i/ere Oestlund, but, 
since its rostrum is much longer and its body covered densely 
with minute points, I have concluded to consider it as different 
and describe it herewith as new. 

In connection herewith I may mention the fact that in Septem- 
ber of 1 90 1 I discovered two small specimens of Phylloxera in the 
empty burrow of Oberea in a twig of Populus moniliferay from 
Cleveland, Ohio; whether mature or not, cannot be determined, 
in which the rostrum is very much longer than the body, while 
the dorsum is destitute of tubercles and the proportions of the 
antennal joints apparently different from those of the other two 
species. They may possibly prove distinct from either of them. 

Phylloxera salicola Pergande, n. sp. 

Plate XXL. figs. 161-168. 

This and the following species {Ph. nyss^e) are the most remark- 
able so far discovered in this country, and appear to be closely 
related to Ph. popularia Pergande and Ph. prolifera Oestl. and Ph. 
salicis Licht., of none of which the winged or migratory form has 
yet been observed, though it doubtless exists. The present species 
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infests not alone the stems and twigs of willows but occasion- 
ally also the under side of the leaves. Those on the wood are 
always stationed in some crack, under the delicate loose bark, or 
are pushed in between the leaf -buds and the twig. All are com- 
pletely covered with a white wooly secretion which hides the 
insect from view and recalls in app)earance certain cocdds of 
the genera Pseudococcus and Dactylopius. 

PupiFEROUS FEMALE. — Length 0.6-0.9™"*-. Shape of younger, 
most vigorous specimens, elongate-pyriform, and that of the old 
or almost empty ones quite circular. Color yellow, the older 
ones brownish-yellow, with head and thorax darkest. Antennae 
and legs faintly dusky. Eyes brown or blackish. Rostrum very 
long, reaching almost to the end of the body. Antennae rather 
slender ; joint 2 longer and more slender than the first, both stout- 
est near the apex ; joint 3 longer than the two basal ones com- 
bined, of uniform diameter or faintly stoutest near base and 
slightly curved ; thumb extremely minute and placed close to 
apex ; annulation almost imperceptible, the tip apparently pro- 
vided with two minute hairs. Surface of the body covered quite 
densely with minute and somewhat pointed granules. In addi- 
tion to the general granulation there appear to be six rows of 
secretary spots or warts on the abdomen, less numerous on the 
head and thoracic segments, all of which are detected with much 
difficulty. Each of these warts is again divided into four to six 
groups, which are composed of three to four still smaller divi- 
sions or pores. Four short hairs fringe the front of the head, 
two similar ones each side the thoracic and one each side of the 
abdominal segments. 

Sexual eggs. — Length of Q%g producing the female about 
0.2"™-; that producing the male somewhat smaller, the former 
regularly ovoid, the latter somewhat pointed posteriorly. Color 
yellow, highly polished, and without sculpturing. 

Male and Female. — Length of female scarcely 0.3'"™-, the male 
being about one-fourth less. Color of both pale yellow, though 
the male is slightly darkest. Antennae and legs faintly dusky, 
darkest in the male. Eyes reddish or brown. Antennae extremely 
small and very similar in both sexes ; joint i stoutest and largest ; 
joint 2 very short, sometimes scarcely noticeable ; joint 3 scarcely 
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longer than the first, in the male being sometimes almost globu- 
lar ; the thumb is minute and placed near the apex. There are 
faint indications of three or four annulations, and the tip is pro- 
vided with two minute hairs. Surface of body minutely granu- 
late ; besides the granulation there are, on each side of the thorax 
of the female, three more or less prominent lateral tubercles. 
Rostrum rudimentary. 

With each of the pupiferous females were found from one to 
eight eggs, most of them sexual though occasionally a few 
smaller ones, which produced non-sexual larvae, with a long and 
well-developed rostrum. This may possibly produce a migratory 
generation the following season. These larvae are scarcely 0.2™™- 
in length, with the rostrum extending beyond the tip of the abdo- 
men. Color yellow ; eyes brown ; antennae, legs and rostrum 
pale dusky. Surface of body similarly granulated to that of the 
parent. Antennae rather long and slender, reaching to base of 
first pair of legs ; joint i shortest and stoutest, narrowest at apex; 
joint 2 considerably longer, more slender and stoutest near the 
end ; joint three 3 nearly twice the length of the other two com- 
bined, very slender and of uniform diameter, with two fine hairs 
at tip ; thumb minute, though quite distinct. 

The species was found during September on some small shrubs 
of either Salix discolor or humilis (species not determinable with- 
out the flowers), growing in a swampy spot in the middle of a 
piece of woods in the District of Columbia, with no other willows 
within a radius of a mile or more. 

Phylloxera nyss^^ Pergande, n. sp. 

Plate XXL, figs. 169-174. 

This species, like the preceding one, is equally remarkable on 
account of the white secretion which covers it completely, giving 
it a decided resemblance to Pseudococcus, It is much larger and 
stouter than Ph. salidcola, with the antennae of the pupiferous 
female shorter and those of the sexes longer than in that species. 

Pupiferous female. — Length i-i .3"'"'-. Shape broadly ovoid; 
broadest across the thorax. Surface of body densely covered with 
extremely minute points. Color lemon-yellow. Eyes red, minute, 

[Peoc. D. a. S., Vol. IX.] 33 fjan. a8, 2904.1 
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more distinct beneath than above. Legs short and stout. Ros- 
trum short, reaching to the second coxae in older specimens and 
to the abdomen in the younger ones ; pale brown at base, with 
the rest pale dusky. Antennae short and stout ; joint i much the 
stoutest and truncate at tip ; joint 2 somewhat longer, clavate; 
joint 3 a little longer than the two basal joints combined, faintly 
curved, its surface rather indistinctly and sparsely annulate, and 
bearing apparently three minute hairs at tip ; thumb very small. 

Sexual EGGS. — Yellow, apparently highly polished, and of 
the normal form. 

Male and Female. — Length of the male about 0.3"*"*- and of 
the female 0.4"^™-. Surface of body covered with minute points. 
Color pale yellow ; eyes reddish and more prominent l^eneath than 
above. Antennae and legs with a faintly dusky tinge, darkest in 
the male. Antennae very short ; the two basal joints about 
equal in length, the first much the stoutest. In the female the 
second joint appears to be a little longer than the first and slightly 
clavate ; joint 3 is about as long as the two basal joints com- 
bined, stoutest at the apical third, with five or six faint annula- 
tions, and provided at tip with two or three minute hairs ; the 
thumb is scarcely noticeable. Legs stout, longer in the male. 
Rostrum rudimentary. 

This species was found by me during September in the middle 
of the woods in the same locality as Ph, salicicola, on the trunks 
of young trees of Nyssa sylvatica, in ciacks and depressions of the 
bark, though more particularly in the cavities caused by the 
dropping out of small dead twigs, about five or six feet above the 
ground. It is difficult to discover and appears to be quite rare. 
None could be found, after much search, on the trunks of larger 
trees. 

The types of the new species described in this paper, as well as 
those described by the late Dr. C. V. Riley, and also co-types of 
most of the species described by Dr. Asa Fitch, Dr. Henry Shimer, 
and Mr. Benjamin D. Walsh, are preserved in the collection of 
the U. S. Department of Agriculture. 

Phylloxera vastairix Planchon has been purposely omitted from 
this paper on account of the large amount of literature pertaining 



Digitized by 



GoogI( 



PERGANDE — NORTH AMERICAN PHYLLOXERINiE. 271 

to the life history of this insect, and the economic relations of the 
species to the cultivated and wild varieties of grape-vines. 

Excellent descriptions and illustrations of it may be found in 
Dr. C. V. Riley's Sixth Report on the Noxious and Beneficial 
Insects of Missouri for 1871, pp. 30-86. 



ERRATA. 



Page 217, line 21, from above, read Ph.giobosa. 
Page 236, bottom line, read 393. 
Page 236, line 3, from bottom, read 1867, p. 2. 
Page 236, line 6, from bottom, read globosa. 
Page 247, line 15, from above, read spinuloides . 
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[In the reproduction of the plates the original size has been in all cases 

slightly reduced. This must distinctly be borae in mind when 

comparing the plates with the explanations.] 



EXPLANATION OF PLATES. 



PLATE I. 

Phylloxera c, -septum (Shimer). 

Fig. 1. Young galls, above and beneath —natural size. 

Fig. 2. Young gall, side view -greatly enlarged. 

Fig. 3. Young galls, above and beneath —farther advanced. 

Fig. 4. Mature galls, above and beneath— natural size. 

Fig. 5. Mature galls, above and beneath —natural size. 

Fig. 6. Mature gall, vertical section —greatly enlarged. 

Phylloxera perforans Pergande, var : 

Fig. 7. Mature galls— natural size. 

Fig. 8. Mixture gall, vertical section— greatly enlarged^ 
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PLATE II. 



Phylloxera c, -folia Fitch. 

Fig. 9. Mature galls, above and beneath— natural size. 

Phylloxera picta Pergande, n. sp. 

Fig. 10. Mature galls, above and beneath— natural size. 

Phylloxera intermedia Pergande, n. sp. 

Fig. 11. Mature galls, above and beneath — natural size. 

Fig. 12. Mature gall, vertical section -greatly enlarged. 

Fig. 13. Mature galls, above and beneath —natural size. 

Fig. 14. Mature gall, vertical section— greatly enlarged. 
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PLATE III. 

Phylloxera fovfola Pergandc, n. sp. 

Fig. 15. Mature galls— natural size. 

Fig. 16. Mature gall, vertical section enlarged. 

Phylloxera pilosula Pergandc, n. sp. 

Fig. 17. Mature galls, above and beneath -natural size. 

Phylloxera deplanaia Pergande, n. sp. 

Fig. 18. Young galls, above and beneath natural size. 
Fig. 19. Young gall, from beneath much enlarged. 
Fig. 20. Young gall, from above - much enlarged. 
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PLATE IV. 

Phylloxera deplanata Pergande, n. sp. 

Fig. 21. Mature galls, above and beneath— natural size. 
Fig. 22. Mature galls, above and beneath —natural size. 
Fig. 23. Mature gall, vertical section^much enlarged. 

Phylloxera rimosalis Pergande, n. sp. 

Fig. 24. Mature galls, above and beneath— natural size. 

Phylloxera c-scissa Riley. 

Fig. 25. Mature galls, above and beneath— natural size. 
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PLATE V. 

Phylloxera conica (Shimer). 

Fig. 26. Young galls, above and beneath— natural size. 

Fig. 27. Young gall, vertical section -enlarged. 

Fig. 28. Mature galls, above and beneath— natural size. 

Fig. 29. Mature galls, variety ; above and beneath— natural size. 

Phylloxera c.-avellana Riley. 

Fig. 30. Young galls, above and beneath— natural size. 
Fig. 31. Mature galls, above and beneath— natural size. 
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PLATE VI. 

Phylloxera c.-avellana Riley. 

Fig. 32. Mature galls, from beneath —natural size. 

Fig. 33. Mature gall, vertical section -much enlarged. 

Fig. 34. Mature galls, variety — natural size. 

Fig. 35. Mature galls, variety ; above and beneath— natural sixe. 

Fig. 36. Mature gall, variety; vertical section -much enlarged. 

Phylloxera c-gummosa Riley. 

Fig. 37. Mature gall— reduced '3. 

Phylloxera c- vence Fitch. 

Fig. 38. Mature galls, from above— natural size. 

Fig. 39. Mature galls, from beneath —greatly enlarged. 
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PLATE VII. 
Phylloxera c.-caulis Fitch. 
Fig. 40. Mature galls, typical form— natural size. 

Phylloxera c, -magnum Shimer, van: 

Fig. 41. Mature galls -natural size. 
Fig. 42. Mature galls— natural size. 
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PLATE VIII. 
Phylloxera spinosum Shimer, van: 

Fig. 43. Young galls -immature. 
Fig. 44. Mature gall— natural size. 

Phylloxera pemiciosa Pergande, n. sp. 

Fig. 45. Mature galls— natural size. 
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PLATE IX. 

Phylloxera c, -septum (Shimer). 
Fig. 46. Mature gall, vertical section— enlarged. 
Phylloxera c -folia Fitch. 
Fig. 47. Mature gall, vertical section -enlarged'. 

Phylloxera picta Pergande, n. sp. 

Fig. 48. Mature gall, vertical section - enlarged. 

Phylloxera pilosula Pergande, n. sp. 

Fig. 49. Mature gall, vertical section -enlarged. 

Phylloxera c -semen Walsh. 

Fig. 50. Mature galls, above and beneath - natural size. 
Fig. 51. Mature gall, vertical section- enlarged. 

Phylloxera c-fallax Walsh. 

Fig. 52. Mature galls, above and beneath- natural size. 
Fig. 53. Mature gall, vertical section - enlarged. 

Phylloxera rimosalis Pergande, n. sp. 

Fig. 54. Mature gall, vertical section— enlarged. 

Phylloxera c.-scissa Riley. 

Fig. 55. Mature gall» vertical section— enlarged. 

Fig. 56. Mature gall, showing transverse slit— natural size. 
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PLATE X. 



Phylloxera perforans \\ t^ande, var.: 

Fig. 57. Stem-mother— enlarged 40 dianif N^rs. 

Fig. 58. Antenna of stem-mother— enlar^^t J 250 diameters. 

Fig. 59. Egg of stem -mother — greatly enl.irged. 

Fig. 60. Antenna of migratory female — enlarged 250 diameters 

Phylloxera ticta Pergande» n. sp. 

Fig. 61. Stem-mother— enlarged 40 diameters. 

Fig. 62. Antenna of stem-mother -enlarged 2')0 diameters. 

Fig. 63. Antenna of migratory female -enlarged 250 diameters. 

Phylloxera inlermedia Pergande, n. sp. 

Migratory female— enlarged 40 diameters. 

Antenna of migratory female — enlarged 250 diameters. 

Phylloxera deplanata Pergande, n. sp. 

Stem -mother— enlarged 40 diameters. 

Antenna of stem-mother— enlarged 250 diameters. 

Sexual Female— enlarged 80 diameters. 

Male— enlarged 80 diameters. 

Antenna of sexual female— enlarged 250 diameters. 
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PLATE XI. 



Phylloxera c.-fallax Walsh. 

Fig. 71. Migratory female— enlarged 40 diameters. 

Fig. 72. Antenna of migratory female - enlarged 250 diameters. 

Fig. 73. Male— enlarged 40 diameters. 

Fig. 74. Antenna of male— enlarged 250 diameters. 

Phylloxera conicum (Shimer). 

Fig. 75. Stem-mother— enlarged 40 diameters. 

Fig. 76. Antenna of stem-mother— enlarged 250 diameters. 

Fig. 77. Antenna of migratory female— enlarged 250 diameters. 

Fig. 78. Mature gall, vertical section— much enlarged. 

Phylloxera c-avellana Riley 

Fig. 79. Migrator>' female -enlarged 40 diameters. 

Fig. 80. Antenna of migratory female— enlarged 250 diameters. 

Fig. 81. Mature gall, vertical section— much enlarged. 
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PLATE XII. 



Phylloxera notabilis Pergande, n. 8p. 

Fig. 82. Immature galls, from beneath —natural size. 

Fig. 83. Immature gall, vertical section -much enlarged. 

Fig. 84. Mature galls, from above natural size. 

Fig. 85. Mature gall, lateral view— enlarged. 

Fi^. 86. Stem-mother much enlarged. 

Fig. 87. Sexupar pupa— much enlarged. 

Fig. 88. Antenna of sexupar pupa much enlarged. 

Fig. 89. Migratory female— much enlarged. 

Fig. 00. Antenna of migratory female —much enlarged. 
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PLATE XIII. 



Fig. 


91. 


Fig. 
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Fig. 
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90. 


Fig. 
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Fig. 
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Phylloxera c.-globosum Shimer. 

Mature galls, above and beneath— natural si«e. 
Mature gall, vertical section -much enlarged. 

Phylloxera c~coniferum Shimer. 

Mature galls, above and beneath —reduced H. 
Mature gall, vertical section -enlarged. 

Phylloxera c. -gummosa Riley. 

Mature gall, vertical section— much enlarged. 
Stem-mother -magnified 40 diameters. x 

Antenna of stem-mother— magnified 250 diameters. 

Phylloxera c. vence Fitch. 

Stem-mother— magnified 40 diameters. 

Antenna of stem-mother— enlarged 2.50 diameters. 

Winter-egg -magnified 120 diameters. 

Apterous sexupare, ventral view -magnified 40 diameters. 

Apterous sexupare, dorsal view -magnified 40 diameters. 

Apterous sexupare, antenna— magnified 250 diameters. 

Sexual female— magnified 200 diameters. 

Sexual female, antenna — magnified 500 diameters. 
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PLATE XIV. 



Phylloxera c-caulis Fitch. 
Fig. 106. Old galls of various forms - natural size. 

Phylloxera c-magnum Shimer, van: 
Fig. 107. Mature gall, vertical section -enlarged. 

Phylloxera c-spinosum Shimer. 

Fig. 108. Young galls -reduced '.3. 

Fig. 109. Young gall, vertical section —enlarged. 

Fig. 110. Mature gall, transverse section with arrangement of pupae- 

• natural size. 

Fig. 1 1 1. Arrangement of pupse— much enlarged. 

Fig. 112. Variety of old galls reduced '^. 

Fig. 113. Variety of old galls— natural size. 

Fig. 114. Variety of old galls, transverse section —enlarged. 
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PLATE XV. 



Phylloxera georgiana Pergande, n. sp. 

Fig. 115. Mature galls; alcoholic —natural size. 

Fig. 116. Mature gall, vertical section— much enlarged. 

Fig. 117. Antenna of migratory female — magnified 250 diameters. 

Phylloxera subellipticum Shimer. 

Fig. 118. Immature gall -reduced ». 3. 
Fig. 110. Vertical section— reduced H. 

Phylloxera perniciosa Pergande, n. sp. 

Fig. 120. Young galls on petiole, showing interior of gall— enlarged. 

Fig. 121. Young gall, vertical section— much enlarged. 

Fig. 122. Mature galls— reduced Vi, 

Fig. 123. Mature gall, vertical section— much enlarged. 
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PLATE XVI. 



Phylloxera spinosum Shimer 



Fig. 124. Migratory female — magnified 40 diameters. 

Fig. 125. Antenna of migratory female —magnified 250 diameters. 

Fig. 126. Stem-mother— magnified 40 diameters. 

Fig. 127. Antenna of stem-mother— magnified 250 diameters. 
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PLATE XVII. 



Phylloxera spinuloida Pergande, n. sp. 

Fig. 1 28. M atare gall - reduced • 3 . 

Fig. 129. Migratory female -magnified 40 diameters. 

Fig. 130. Antenna of migratory female— magnified 250 diameters. 

Phylloxera devastatrix Pergande, n. sp. 

Fig. 131. Young galls in various stages, showing deformation of flowers- 
reduced '3. 
Fig. 132. Young galls, different stages— reduced V^. 
Fig. 133. Mature galls— reduced !i. 
Fig. 134. Old galls— reduced %, 
Fig. 135. Antenna of migratory female— magnified 250 diameters. 
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PLATE XVIII. 



Phylloxera fierniciosa Pergande, n. sp. 

Fig. 136. Mature galls, on blossoms— reduced K- 
Fig. 137. Young stem-mother, after hatching— magnified 300 times. 
Fig. 138. Antenna of young stem-mother— magnified about 500 times. 
Fig. 130. Tibia and tarsus of same— highly magnified. 
Figs. 140-141. Antennae of migratory female, showing range of variation 
— magnified 250 diameters. 

Phylloxera c-ren Riley. 

Fig. 142. Mature galls -reduced Y^, 

Phylloxera castanece Haldeman. 

Fig. 143. Apterous female— magnified 40 diameters. 

Fig. 144. Antenna of apterous female— magnified 250 diameters. 

Fig. 1 45. Pupa, with short tubercles — magnified 40 diameters. 

Fig. 146. Antenna of same— magnified 250 diameters. 

Fig. 147. Pupa, with long tubercles— magnified 40 diameters. 

Fig. 148. Antenna of same— magnified 250 diameters. 

Fig. 149. Migratory female— magnified 40 diameters. 

Fig. 150. Antenna of migratory female — magnified 250 diameters. 
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PLATE XIX. 



Phylloxera rileyi Riley. 

Fig. 151. Apterous female —much enlarged. 

Fig. 162. Pupa- -much enlarged. 

Fig. 153. Migrant— much enlarged. 

Fig. 154. Antenna of migrant— greatly enlarged. 
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PLATE XX. 



Phylloxera querceti Pergande, n. sp. 



Fig. 165. Apterous female— much enlarged. 

Fig. 156. Pupa— much enlarged. 

Fig. 167. Protuberance of pupa— greatly enlarged. 

Fig. 168. Migrant— much enlarged. 
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PLATE XXI. 



Phylloxera popular ice Pergande, n. sp. 

Fig. 159. Apterous female— magnified 40 diameters. 
Fig. 160. Antenna of same — magnified 260 diameters. 

Phylloxera salicicola Pergande, n. sp. 

Fig. 161. Pupiferous female, dorsal view- magnified 30 diameters. 

Fig. 162. Pupiferous female, ventral view— magnified 30 diameters. 

Fig. 163. Sexual female, ventral view— magnified 100 diameters. 

Fig. 164. Male, ventral view -magnified 100 diameters. 

Fig. 165. Anlenna of pupiferous female— magnified 250 diameters. 

Fig. 166. Tip of antenna of pupiferous female -magnified 400 diameters. 

Fig. 167. Antenna of sexes— magnified 400 diameters. 

Fig. 168. Pupiferous females in position— natural size. 

Phylloxera nyssa Pergande, n. sp. 

Fig. 160. Pupiferous female, ventral view— magnified 50 diameters. 

Fig. 170. Sexual female, ventral view— magnified 50 diameters. 

Fig. 171. Male, ventral view— magnified 50 diameters. 

Fig. 172. Antenna of pupiferous female— magnified 150 diameters. 

Fig. 173. Antenna of sexual female— magnified 150 diameters. 

Fig. 174. Antenna of male— magnified 150 diameters. 
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SYNOPSIS OF PROCEEDINGS 



OF THE 



Davenport Academy of Sciences 



1001—1003. 



January 26, igoi, — Annual Meeting. 

Edward S. Hammatt in the chair; eight members present. 
Reports of officers: 

REPORT OF THE PRESIDENT. 

The work of the Academy the past year has been devoted to 
putting its old and new buildings in such a shape as to preserve 
them and make them useful for the future. The expense, as is 
usually the case, has exceeded the amount expected. The 
work has been done in the most permanent form possible, 
and anyone going carefully through the buildings will see how 
important every item of expenditure has been. A brief history 
of the work is as follows: 

The donation, through Bishop Morrison, of the museum and 
scientific books of Griswold College, necessitated the preparation 
of a room for their reception. It was decided to clean and paper 
the basement room of Science Hall for the collection. 

Realizing that the two buildings must be connected to be of 
any practical use, the Trustees, after a careful examination of 
Science Hall, which was found to be substantially built and well 
fitted for the present needs of the Academy, decided to make 
more permanent improvements. A two-story brick building, 
15x30 feet, was constructed, connecting the two buildings, and 
forming spacious and well-lighted rooms, admirably suited for 
museum purposes, and leading very conveniently to the lecture 
hall and annex museum. 

Science Hall has been refrescoed and m?ikes a serviceable lecture 
hall. It is hoped that, as the citizens appreciate the advantages 
of this hall, from its use will come one of the revenues of the 

(Proc. D. a. S., Vol. IX.] 34 iMarcb 16, 19014.I 
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276 DAVHNPORT ACADEMY OF SCIENCES. 

Academy. A granitoid walk has been laid around the comer 
property, and the draining and perfect repairs of both buildings 
insure permanency. Science Hall has bn^en repainted outside, 
making it an attractive building. 

I also feel that the Academy owes a debt of gratitude to Mr. 
A. F. Cutter for his efficient and faithful superintendency of this 
work, and would suggest that the Academy, as a token of 
appreciation, elect him a life member. 

We have had a few informal talks at oui regular meetings, and 
the dedication of Science Hall on December 14 was an event of 
importance. President MacLean and Professor Nutting of the 
State University of Iowa, and Professor Starr of the University 
of Chicago, were present and made addresses. Cordial letters 
have been received from scientific friends all over the country, 
congratulating the Academy on its well-earned success. 

We feel now that the Academy has more room for museum 
purposes and greater opportunity for growth. 

Efficient work has been done during the holidays by Mr. Paar- 
mann, a Davenport student at the State University of Iowa. He 
arranged the collections of Corals, Echinoderms and Crustacea, 
hoping to continue his work at the Easter vacation. 

The library was in such confusion that it was practically use- 
less. An opportunity was had of employing two graduates of 
the library course at Ames at very low salaries. Though there 
was much other work pressing to be done, it seemed best to avail 
ourselves of this opportunity. The library has been catalogued 
and put in order and many sets of books made complete by writ- 
ing for missing numbers. The whole has been done for less than 
$400. 

I most earnestly hope that this next year will see a closer 
relation between the Academy and the educational institutions in 
and around Davenport. More and more are the advantages of 
teaching children by observation appreciated, and here, open to 
all, is a large museum, with handiwork of man of all ages and 
climes, splendid collections of fos.sils to show, as no text-book 
will, the history of our earth, and the same with other sciences. 
I would be very glad to receive any suggestions as to how best 
the school children could be interested and brought to know the 
mu.seum of the Academy. 

Another project that I hope to see carried out during my life- 
time is to have a summer school of science connected with the 
Academy. It need last but a few weeks and need not be expen- 
sive, but, if it did scientific work and helped a few students in 
their research work into the handbook of nature, it would bring 
great honor to the Academy and be fulfilling the wishes of its 
founders. 
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We regret that the Academy has lost this year, by death, the 
efficient aid of Mr. J. B. Phelps, a life-long and generous member; 
also Mr. E. S. Carl and Mrs. J.J. Humphrey. 

We close the year with much work accomplished, ready to do 
more in scientific lines another year, and to prove our useful- 
ness to the city. 

We regret that these improvements leave us with an indebted- 
ness of about $3,000, towards the payment of which $1,000 has 
been pledged. The Finance Committee decided to borrow the 
amount necessary to pay all the bills, trusting to the citizens who 
have so generously helped us in the past, to do so in the future. 

Mrs. M. L. D. Putnam, President. 

REPORT OF THE TREASURER. 

GENERAL FUND. 
RECEIPTS. 

Balance on hand Jan. i, 1900 % 4. lo 

By Cash, Subscriptions 370.00 

Members* dues 167.00 

Gifts 365-25 

Door money 53*44 

Lectures — '. 7965 

Subscriptions from Endowment Fund 50*45 

Sale of books, etc 22.20 

Borrowed 4,087.98 $5,200.07 

EXPENDITURES. 

Academy $11052.75 

Library (cataloguing) 385-35 

Science Hall 2,719.69 

Repaid W. C. Putnam (money advanced) 981.52 

Balance in bank Jan. I, 1901 60.76 $5,200.07 

PUBLICATION FUND. 
RECEIPTS. 

Balance bv cash on hand, Jan. i, 1900 % 13.97 

By Cash, Putnam Memorial Fund 865.52 

Sale of books 21.55 

Advanced by W. C. Putnam 107.15 $1,008.19 

EXPENDITURES. 

Paid Edward Borcherdt. printing $ 727.15 

Reid & Mohr, binding 101.25 

Heliotype Co., Boston 120.00 

Balance in bank Jan. I, 1901 59.79 $1,008.19 

Elizabeth D. Putnam, Treasurer, 
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REPORT OF THE LIBRARIAN. 

To THE Officers and Members of the Davenport Acad- 
emy OF Sciences: 

The year just closed has been one of great activity in this 
department of the Academy. In each report of your Librarian, 
for a score or more of years past, a strong plea has been made for 
a catalogue which would render our large and valuable collection 
of scientific books available for study. A few years ago a begin- 
ning was made with volunteer assistance, but this method was 
found impracticable for so great an undertaking, and but little 
was accomplished. Still we had hopes our plea might be heard. 
How little do we know what a year may bring forth ! At the 
annual meeting one year ago your Librarian urged that this work 
might be prosecuted with vigor, little dreaming that in one short 
year to follow he would find the library not only thoroughly 
classified and arranged, but catalogued as well. Through the 
efforts of our untiring President, the services of Miss Marion E. 
Sparks, a competent cataloguer, were obtained, who, with a corps 
of able assistants, brought order out of chaos. In addition to 
the usual growth which comes to us by exchange, the library 
has been greatly enriched by a gift of the Griswold College 
library, generously donated by the Bishop and Trustees of the 
College. Before the cataloguing proper could be done, a vast 
amount of labor and time was necessarily devoted to sorting out 
duplicates and accessioning the College library. One hundred 
and twenty-five letters have been written to other societies asking 
for missing books and pamphlets to complete our sets. About 
ninety replies have been received and the desired books supplied, 
while fifteen replies stated the works were out of print. Three 
stacks of shelving have been placed in the library room, adding 
432 feet of shelf room, and providing a place for preservation of 
large papers, maps, etc. The Academy possesses about 2,000 
duplicates, which should be listed for exchange. 

Total accessions of books and pamphlets for the year, 1,556, of 
which 96 are bound. 

Of the College gift, 3, 168 have been accessioned and catalogued, 
making a grand total of 4,724 additions to the library; 2,400 
works, in 10,200 volumes, have been catalogued; 7,200 cards 
have been written; 700 printed cards have been received from 
the United States Department of Agriculture, making the total 
number of cards 7,900. 

C. E. Harrison, Librarian. 

A. F. Cutter was elected a life member. 

The following officers were elected for the year 1901: 
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President — Mrs. M. L. D. Putnam. 
First Vice-President — C. A. Ficke. 
Second Vice-President — A. W. Elmer. 
Recording Secretary — A. A. Miller. 
Corresponding Secretary — W. H. Barris. 
Treasurer — Elizabeth D. Putnam. 
Librarian — C. E. Harrison. 
Curator — W. H. Barris. 

Trustees — W. L. Allen, C. A. Ficke, C. H. Preston. 
A. F. Cutter was appointed chairman of a committee to encour- 
age pupils of the public schools to visit the museum. 

January 26, i^oi — Regular Meeting. 

Edward S. Hammatt in the chair; eight members and one vis- 
itor present. 

J. H. Paarmann was elected a regular member. 

March 2g, rgoi — Regular Meeting. 

Vice-President C. A. Ficke in the chair; six members present. 
C. A. Ficke gave an informal talk on " Ancient Paintings and 
Idols from Mexico.'* 

June ijy i(^or — Trustees' Meeting. 

President Mrs. M. L. D. Putnam in the chair; ten Trustees 
present. 

It was decided to close the museum temporarily. A commit- 
tee was appointed to raise money for paying the debts of the 
Academy. 

June 28, igoi — Regular Meeting. 

President Mrs. Putnam in the chair; six members present. 

The President was empowered to employ a zoologist to identify 
and arrange for exhibition the Academy's collection of birds. 

The Committee on Resolutions reported the following, which 
was adopted and ordered printed: 
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In the death of Dr. Willis H. Harris, which occurred at his 
home in this city on the loth inst., the Davenport Academy of 
Sciences sufiFers the loss of a loved and honored associate, whose 
active interest in its welfare dates from the day of its organiza- 
tion. Made a member and Trustee at its first meeting and 
elected President in 1876, he also served long and faithfully as 
its Curator and Corresponding Secretary, conducting its corre- 
spondence with scientists in every land, to whom his careful 
paleontological studies made him personally well known. 

Of a gentle and scholarly disposition, holding close and loving 
communion with nature's visible forms and their informing 
Spirit, he had neither time nor inclination for business strife with 
his fellow-men. The soul of kindliness in every relation of life, 
he made each one who came to know him a friend. 

Recognizing the rare beauty and value of such a life, be it 

Resolved, That we hereby express our sense of the great loss 
the Academy has sustained in the death of Dr. Barris and extend 
our deep sympathy to the family in their bereavement. 

Resolved, That these resolutions be recorded in our minutes 
and that copies be sent to the family and to the press. 

C. H. Preston, 
W. C. Putnam. 

C. A. FiCKE, 

Committee. 

August, /(^oi — Special Meeting. 

President Mrs. Putnam in the chair; ten members present. 
Miss S. G. P". Sheldon was elected Corresponding Secretary. 

October ^5, i^oi — Regular Meeting. 

Vice-President C. A. Ficke in the chair; ten members present. 
The Treasurer reported the receipt of the deed to Science Hall. 
J. H. Paarmann, who was engaged to revise the collection of 
birds, reported, in part, as follows: 

The collection of mounted birds numbers 437, all in good con- 
dition. All specimens, except those from Central America, have 
been identified. All have been remounted on white stands, 
labelled, entered in the Accession Catalogue, and installed in new 
cases. Other zoological collections have been temporarily 
arranged. More case room is necessary. 

Mrs. Henry W. Wilkinson, Providence, Rhode Island, was 
elected a regular member. 
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It was decided that the Academy should give a series of lec- 
tures in the coming winter. The chair appointed the following 
Lecture Committee: Mrs. M. L. D. Putnam, Dr. Jennie Mc- 
Cowen, C. H. Preston, J. H. Harrison, and A. A. Miller. 

It was decided to open the museum on Wednesday and Satur- 
day afternoons from 1:30 to 4:00, until a permanent curator 
should be secured. 

November 2^, igoi — Regular Meeting. 

Vice-President C. A. Ficke in the chair; thirty-five members 
and visitors present. 

C. M. Waterman, Mrs. C. M. Waterman, and Monroe Phillips 
were elected regular members. E. W. Ball, F'ort Collins, Colo., 
was elected a corresponding member. 

Prof. Frederick Starr of the University of Chicago, who has been 
revising the archaeological collections in our museum, gave a 
short talk on their extent and value. 

Prof. G. A. Andreen of Augustana College spoke upon " The 
Future of the Academy." 

J. H. Harrison was elected Trustee to fill the vacancy caused 
by the death of Dr. Barris. 

December 2j, t()oi — Regular Meeting. 

Vice-President Ficke in the chair; thirty members and visitors 
present. 

The following papers were read by title and referred to the 
Publication Committee: 

*'Iyist of the Orthoptera of New Mexico," by Samuel H. 
Scudder and Theo. D. A. Cockerell. 

** Notes on the Ethnography of Southern Mexico," by Prof. 
Frederick Starr. 

Miss Julia Miller and E. Lage were elected regular members. 
Prof. G. A. Andreen of Augustana College, Rock Island, 111., 
was elected a corresponding member. 

Prof. Starr gave a talk on the archaeological collections in our 
museum, and on the needs of the Academy. 
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February 5, igo2 — Annual Meeting. 

C. H. Preston in the chair; nine members present. 
Reports of oflficers: 

REPORT OF THE PRESIDENT. 

There are a few incidents worthy of note in the history of the 
past year. The revision of the birds by Mr. Paarmann has made 
this large collection much more useful to students. The revision 
of the arrangement of the archaeological collection was begun by 
Prof. Starr, who spent over five weeks in the work. Prof. Starr's 
visit was of great benefit to the Academy in many ways. Miss 
Sheldon's appointment as Corresponding Secretary was a most 
happy solution of the problem of managing the affairs of this 
institution in the absence of a curator, and we may congratulate 
ourselves on the result. 

A most important event of the year was the inaugurating of a 
course of popular scientific lectures. The financial success of 
these lectures is but a small part of their actual value. They 
have brought to our city eminent scientific men, who, with one 
accord, have been astonished at the growth and size of our insti- 
tution, and who have taken home with them delightful impres- 
sions of large and appreciative audiences, and who will retain a 
keen interest in our future. The lecturers have left behind th^m 
most pleasant recollections. By their great generosity in giving 
their services almost gratuitously they have laid the Academy 
under lasting obligations. 

The gratuitous services of Mr. J. H. Harrison and others, who 
have spent two afternoons each week since October in keeping 
open the museum, deserve special mention. After a single news- 
paper notice at the time of the reopening, over a thousand 
people have visited the museum in these three and a 
half months. The opening of the museum on the evenings of 
the lectures, enabled many to see the collections before the 
beginning of each lecture. This privilege has been especially ap- 
preciated by those who are prevented by their business from coming 
during the day time. It would be well that sometime in the 
future an evening be set apart every week for visitors. 

I recall with sadness the death of our curator, Dr. Barris, who 
was for so many years identified with the Academy. We have 
also lost two other members, Mr. Thomas McClelland and Mr. Chris. 
Mueller, who have many times lent their aid to the Academy. 

M. ly. D. Putnam, Presidait, 
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REPORT OF THE RECORDING SECRETARY. 

During the year 1901 the following meetings were held: six 
regular meetings, one annual, one special, and one trustees* 
meeting. 

One life member, six regular members, and one corresponding 
member have been elected during the year 1901. 

The Academy has lost one of its life members by the death of 
the curator, Dr. W. H. Barris. 

A. A. Mii^LER, Recording Secretary, 

REPORT OF THE TREASURER. 

GENERAL FUND. 
RECEIPTS. 

Balance by cash on hand, Jan. i, 1901 % 60.76 

From Subscriptions *. .. 340.00 

Dues 177.00 

Sale of books 2.00 

Rental of Science Hall 89.00 

Door receipts 14.07 

New members 15.00 

Interest of Endowment Fund 167.15 

Special gifts 154.50 

Bequest J. B. Phelps 1,000.00 

Lecture course 126.25 $2,143.73 

EXPENDITURES. 

Salaries Dr. Barris % 250.67 ' 

Prof. Frederick Starr 120.00 

Mr. J. H. Paarmann 139.30 

Janitor 79.00 

Bird case 93.00 

Stands for birds 28.65 

Improvements on buildings 159.64 

Expense of Science Hall 22.37 

Repaid to church fund 78.00 

E. D. Putnam 2.00 

Coal 61.09 

Water 23.00 

Gas 18.26 

Express and simdries 33-55 

Three cases 21.00 

Transferred to Endowment Fund 1,000.00 

Balance on hand, Jan. i, 1902 14.20 $2,143.73 

PUBLICATION FUND. 
RECEIPTS. 

Balance by cash on hand, Jan. i, 190T % 59.79 

Sale of books 11.92 

Putnam Memorial Fund 177.85 

" 18.20 $ 267.76 

[Pioc. D. A. S., Vol. IX.] 35 [March 30, 1904.] 
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EXPENDITURES. 

Paid for illustrations $ 42.01 

Edward Borcherdt, printing 99.00 

Egbert, Fidlar & Chambers, binding 6.80 

Transferred to Publication Endowment Fund . . . 9.73 

Mr. Udden, preparing Index 30.00 

Balance on hand, Jan. i, 1902 _ 80.22 $ 267.76 



ACCOUNT OF FUND FOR PURCHASE OF FIRST PRESBYTERIAN 
CHURCH PROPERTY. 
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Feb. 
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(( 
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May 
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RECEIPTS. 

Mrs. E. S. Crossett $ 100.00 

Mrs. Mary P. Adams 100.00 

C. A. Ficke 100.00 

Mrs. James Grant 100.00 

Edward C. Roberts 100.00 

J. J. Richardson 100.00 

Mrs. M. L. D. Putnam 100.00 

Miss Elizabeth D. Putnam 100.00 

Mrs. C. A. Ficke 100.00 

H. H. Andresen 100.00 

F. J. Robinson 100.00 

Mrs. James T. Lane 100,00 

Paulo Roddewig 100.00 

John Zoeckler 100.00 

Church subscription 500.00 

L. P. Best 25.00 

Sickels, Preston & Nutting 25.00 

Chris. Mueller 25.00 

Mrs. C. C. Parry 25.00 

Mrs. Maria Purdy Peck 100.00 

Hiram Price 100.00 

B. R. Putnam 100.00 ' 

Charles Francis 25.00 

William Hughes 25.00 

Mrs. William Renwick 100.00 

Mrs. Isabella Sheaff 25.00 

E. S. Carl 25.00 

F. H. Griggs 100.00 

Mrs. F. J. Robinson 100.00 

Judge French and family 100.00 

Credit on insurance 25.00 

Frahm estate 100.00 

W. C. Putnam 200.00 

Interest 3.44 

S. F. Smith 25.00 

Mr. Lindsay 100.00 

Wilson McClelland 100.00 

F. J. Robinson 50.00 

S. F. Smith, / Trustees, estate . /- ^ ^, 

A. W. Vander Veer, f Ella Wing Parker. '»^^-93 

Adv. by W. C. Putnam to balance acct. . . 135.00 15,090.00 
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EXPENDITURES. 
1899 

March 8. First Presbyterian Church $ 500.00 

** 8. Paid by Church subscription 500.00 

** 9. ** First Presbyterian Church 600,00 

15. " ** " " 200.00 

22. ** ** ** ** 500.00 

May 8. * •* 150.00 

1900 

March 8. ** " ** ** 525.00 

1901. 

Feb. II. ** '* '* ** 350.00 

May 18. ** ** " ** 1,675.00 

18. ** ** ** ** interest . . 90.00 fc,090.oo 

Elizabeth D. Putnam, Treasurer, 
REPORT OF THE LIBRARIAN. 

To the Officers and Members of the Davenport Academy of Sciences : 
During the year 1901, the library accessions numbered 1,027 
books and pamphlets, nearly all by exchange, none by purchase, 
and this brief report need bring no discouragement — only regret 
that we have no funds wherewith to procure, from time to time, 
scientific works which should be on our shelves and are not other- 
wise obtainable. Your Librarian, as was clearly understood in 
advance, has been unable to devote time and attention to the 
important matter of cataloguing, and by reason of accumulations, 
some work is here much needed to be done. For this a compe- 
tent person must be employed and paid. Another need, by no 
means new, but yet a growing one, is the matter of binding. It 
is also recommended that one or more suitable cases be placed in 
the library for the proper display and preservation of some rare 
books and documents, which would be of increased interest and 
value thus cared for. I am sure that every member will join me 
in the wish that means may be speedily provided whereby our 
library will be improved, strengthened, and made a living, force- 
ful instrument in carrying forward the great educational aims 
and objects of the Academy. To this end it is hoped an incum- 
bent for this office will be chosen who can and will give time and 
intelligent attention to the duties involved. 
Respectfully submitted, 

C. E. Harrison, lAbrarian. 

The following officers were elected for the year 1902 : 

President — Mrs. M. L. D. Putnam. 

First Vice-President — C. A. FiCKE. 

Second Vice-President — Dr. A. W. Elmer. 

Recording Secretary — A. A. Miller. 

Correspondiyig Secretary — ^Miss S. G. Foote-Sheldon. 
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Treasurer — Miss Elizabeth D. Putnam. 
Librarian — C. E. Harrison. 

Trustees for Three Years — Edward S. Hammatt, Edward C. 
Roberts, W. C. Putnam, and J. F. Lardner. 
The following resolution was reported and adopted : 

Whereas, We believe that valuable educational and practical 
results may be accomplished by government provision for the 
extensive study of defectives and others ; therefore 

Resolved, That this Academy favors the establishment of a 
psycho-physical laboratory at Washington, D. C, to cooperate, 
so far as practicable, with the other institutions engaged in the 
scientific study of man, in this and other lands. 

C. H. Preston, 
A. A. Miller, 

Committee, 

April i6, igo2 — Trustees* Meeting. 

C. A. Ficke in the chair ; seven Trustees present. 

The following resolution was unanimously adopted : 

Resolved, That the Trustees of the Davenport Academy of Sci- 
ences gratefully acknowledge the donation of a polar bear rug 
and a walrus skull, by William Ziegler, and do hereby extend 
sincere thanks to him for the gift. 

The following resolution was also unanimously adopted : 

Resolved, That J. H. Paarmann be hereby appointed Curator of 
the Academy at a salary of $900 for the first year and after 
that $1,000 a year. 

June 6, igo2 — Special Meeting. 

President Mrs. Putnam in the chair; eight members present. 

The Corresponding Secretary gave an outline of talks given to 
clashes from the schools at the Academy museum. A vote of 
thanks was given to Miss Sheldon for this work. 

Miss S. G. Foote-Sheldon, Dr. C. H. Preston and C. E. Har- 
rison were appointed a committee to revise the list of Correspond- 
ing Members and decide who shall receive copies of the Pro- 
ceedings. 

The following resolutions were unanimously adopted : 

Whereas, In the death of Dr. William Drummond Middleton, 
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which occurred at his home in this city on the 5th of April last, 
Davenport has lost an illustrious citizen, universally beloved, and 
the Academy of Sciences a longtime friend and honored member, 
it is fitting that we record our tribute of sorrowing remembrance 
and our appreciation of his exceptional worth. 

Dr. Middleton's life was one full of inspiration and blessing. 
To hundreds of young men, both in and out of the medical pro- 
fession, his personality was the ideal toward which to strive; and 
the blessing which his skillful hand and kindly presence brought 
to countless homes in the city and state was attested by the uni- 
versal sorrow shown at his untimely death. 

By unremitting industry he had attained, before middle life, 
the very foremost rank in his profession, at the same time gaining 
and holding fast the hearts of all who knew him ; and his success 
was achieved at the cost of no iota of his manhood — no brother's 
welfare was ever sacrificed to his. With him honor was, first 
and above all, ingrained, its requirements transcending all'set 
rules of ethics. Few men have made the Golden Rule so thor- 
oughly their guide of life. 

Devoted to the special science of his calling, he spared little 
time for the meetings of this association, but, fully recognizing its 
educational value, he was always its helpful friend. 

The memory of Dr. Middleton will long remain in this Acad- 
emy, as in the community at large, an inspiration to the noblest 
living ; an uplifting example of pure, strong, and beneficent man- 
hood ; of character, culture, and success combined. 

Resolved, That we tender herewith our sympathy to his sorrow- 
ing family, and that copies of this tribute be transmitted to the 
press. C. H. Preston, 

W. L. Allen, 
A. W. Elmer, 

Committee. 

July 2jy, 1902 — Trustees' Meeting. 

President Mrs. Putnam in the chair; seven trustees present. 

It was decided to keep open the museum on week-day after- 
noons from I to 5, and on certain Wednesday evenings; admis- 
sion 10 cents, except on Wednesdays and Saturdays, when no 
admission shall be charged. . 

/uly -?5, igo2 — Regular Meeting. 

President Mrs. Putnam in the chair; ten members present. 
The following lecture committee was appointed: J. H. Paar- 
mann, J. H. Harrison, and Elizabeth D. Putnam. 
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August 8, igo2 — Special Meeting. 

President Mrs. Putnam in the chair; seven members present. 

The following resolution was adopted: 

Resolved, That the Davenport Academy of Sciences, the work 
of which for many years past has been largely in the line of 
American archaeology, has learned with pleasure of the sugges- 
tion made at the Second International Conference of American 
States (held at Mexico, 1 901-1902) that an International Archae- 
ological Commission should be organized. 

The usefulness of such an organization is evident. In the 
promotion of investigation, in the development of scientific 
methods, in the clear definition of problems, in the establishment 
of national museums of archaeology, in the encouragement of 
publication of data, and in many other ways such a commission 
could do much to place American archaeology upon a high plane 
of efficiency. 

We urge, then, upon the Directors of the Bureau of American 
Republics that they shall act favorably upon the suggestion and 
shall authorize the immediate establishment of such a commis- 
sion. We assure to the commission, if formed, our hearty inter- 
est and sympathy. 

This resolution was duly signed and transmitted to the Direc- 
tors of the Bureau of American Republics. 

August 2gl i<^o2 — Regular Meeting. 

Vice-President C. A. Ficke in the chair. 

It was decided to give a concert for the benefit of the Academy, 
to be held at the Burtis Opera House on September 15, 1902. 

September 26, igo2 — Regular Meeting. 

President Mrs. Putnam in the chair; ten members present. 

A resolution* thanking those who offered their services gratui- 
tously for^^the recent concert was unanimously adopted. 

On motion, the following were appointed delegates to repre- 
sent the Academy at the Thirteenth Congress of Americanists: 
Prof. Frederick Starr, H. S. Putnam, C. A. Ficke, and Mrs. M. 
L. D. Putnam. 

A. F. Ewers was elected a regular member, and W. M. Boehm 
of Iowa City, a corresponding member. 
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The Curator read a paper on the subject: *' How Can the 
Museum Best Serve the People?*' 

October ^i, igo2 — Regular Meeting. 

Vice-President C. A. Ficke in the chair; seven members present. 
A. F. Ewers gave a talk on " Cryptogams." 

November 28, 1^02 — Regular Meeting. 

President Mrs. Putnam in the chair; eight members and two 
visitors present. 

Mrs. Hilda M. Matthey and Mr. H. G. Goldschmidt were 
elected regular members. 

A committee was apJ)ointed to make arrangements for the 
holding of an exhibition of loaned baskets. 

Miss Elizabeth D. Putnam gave a report of the meeting of the 
Congress of Americanists recently held in New York. 

December 26, igo2 — Regular Meeting. 

President Mrs. Putnam in the chair; eight members and one 
visitor present. 

Upon the recommendation of the Committee on Corresponding 
Members, the following resolution was unanimously passed: 

Resolved, That such Corresponding Members, and only such, as 
are actively engaged in scientific pursuits, shall, on account of 
membership, be entitled to receive the current publications of the 
Academy free, if desired. 

A. O. Mueller and J. B. Meyer were elected regular members. 

January jo, i^oj — Annual Meeting. 

C. E. Harrison in the chair; eleven members present. 
Reports of officers: 

REPORT OF THE PRESIDENT. 

In reviewing the work of the Davenport Academy of Sciences 
for the past year we feel that decided progress has been made. 

We have been fortunate in securing a curator, Mr. Paarmann, 
who can devote his whole time to the advancement of the inter- 
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ests of the Academy. At this stage of our progress, it is neces- 
sary that we have the services of one who can build up the 
museum and library ; one who is able to develop an interest in 
science by the giving of talks to school children and to the pub- 
lic in general and arousing an interest in our lecture courses. 
We beUeve that our present curator is well fitted to succeed along 
these lines. 

An important work of the year has been the lectures given to 
the upper grades of the grammar schools. Mr. Pratt, in 1889 
and 1890, gave talks to the schools on scientific subjects, illustra- 
ted by specimens from the collections of the Academy. These 
talks were highly appreciated. Miss Sheldon, in the spring of 
1902, began anew this work, which was continued by the present 
curator in the autumn. These lectures have been listened to 
with great interest by scholars and teachers. They have helped 
more than anything else to bring the Academy into closer touch 
with the schools. This was one of the earnest hopes of the found- 
ers of the Academy ; and we feel that their prophecies, written 
years ago, are being fulfilled. 

The United States stands preeminently among the nations in 
the splendid free education it offers to every citizen. It seems 
fitting that Iowa, which ranks high among the states in educa- 
tion and politics, should have this unique institution in its midst. 
Scientists from afar constantly ask: "Why does Davenport 
have a museum such as this, rather than any other of the hun- 
dred cities located similarly in the Mississippi Valley?'* The 
Academy was founded in a broad and liberal spirit that has car- 
ried it over periods of depression and doubt till we are sure it will 
exist as long as Davenport exists. Not everyone sees the useful- 
ness of the study of the advanced sciences, but no one will deny 
the advantages of a child learning exactness in expression and 
developing the powers of observation. There is no business man 
but who longs, often in vain, for these qualities in his employes. 

The proper study of zoology, botany, astronomy, and other 
sciences will give them this training better than anything else. 
The feeling is growing that museums are for the benefit and edu- 
cation of the public. The importance of this is being realized by 
other museums. The Museum of Natural History in New York 
gives regular consecutive lectures on scientific subjects to stu- 
dents, and special lectures to the teachers of the public schools, 
illustrated by specimens from the museum. 

The Academy, with its present limited income, cannot do more 
than suggest to the child the possibilities before him. These 
talks take the pupils from the routine of the school-room to 
another world of the corals and life of the deep sea, and the 
actual specimens shown him leave more impression than weeks 
of study from books. 
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All children are interested in birds, and Mr. Paarmann's talks 
on the * ' Coloration and Habits of Birds * ' have deeply interested 
the students, and also have shown the powers of observation some 
have for the birds around them, and the lack of such power in 
others. The only regret is that a class cannot come again and 
again during the year. 

The free opening of the Academy Wednesday evenings has 
proved very successful. It has enabled many people who were 
busy in the day time to visit the museum. As many as 150 per- 
sons have been present on a single evening. The Academy is also 
open free on Wednesday and Saturday afternoons. During the 
past year 3,505 visitors have registered. 

In January, 1902, we inaugurated a series of six scientific lec- 
tures, which proved so successful that we were encouraged to 
continue them this year. From the success of our present course 
we may call this an established custom that will be continued 
hereafter. 

A number of the musicians of the city kindly offered their ser- 
vices free to give a concert for the benefit of the Academy. It 
was most successful both from a musical and financial point of 
view. 

We have received many valuable gifts to the museum, which 
the curator has mentioned in his report. I feel that special men- 
tion ought to be made of the gift, from a number of friends of the 
Academy, of a fine stereopticon. It has been useful in the course 
of lectures we are now giving and will be invaluable to the cura- 
tor in his talks to classes from the schools. 

The microscope of the late J. Duncan Putnam has also been 
presented to the Academy. This most precious relic of my 
departed son was given for the use of all students of nature. It 
is now twenty-two years since the key of this microscope was 
turned in the lock, twenty-two years since the eye that loved to 
search through these lenses the mysteries of myriad insect life, 
watched with intense interest the development of ' ' nature's tiniest 
children.'* Of the work done with this microscope. Professor 
Kellogg of Leland Stanford, Jr., University, says: ** J. Dun- 
can Putnam's paper on the maple bark louse is of great inter- 
est in California on account of the scale insects on our fruit trees. 
One of the first things I give my students is his paper on Pul- 
vinaria innumerabilis to show them that there is something more 
to be known about an insect than its mere name. Mr. Putnam's 
work is a model of method. The thorough, painstaking research 
was looked for in Germans, but, until recently, not expected in 
Americans." 

The Academy is grateful to Miss S. G. F. Sheldon for her gra- 
tuitous services rendered during the past year in thelibrary work, 

[Proc D. a. S., Vol. IX.] 36 [April 32, 1904.] 
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in the distribution of our Proceedings, and in the museum. We 
are indebted to Mr. J. H. Harrison for keeping the museum open 
twice a week for several months. 

There has been but one death among the members of the 
Academy this past year, and it is the sad duty of the President to 
announce the death of Dr. W. D. Middleton. He was a member 
of the Academy since 1874, ^^^ we, as all the rest of the com- 
munity, shall miss the influence of his long membership, and life 
devoted to science. 

While we have done much this year, we hope to do more next 
year. Our opportunities and needs keep pace with our achieve- 
ments. It is a sign of growth that the buildings that satisfied us 
ten years ago are too small for us to-day. The purchase of Science 
Hall was a wise investment. The friends of the institution came 
most generously forward to raise the money for the purchase, but 
the various necessary improvements (the brick connection, new 
roof, etc.) left a debt of $3,000. The interest on this note is a 
burden to the Academy ; and it is hoped that the debt may be 
speedily paid. 

The permanent invested endowment of the Academy con- 
sists of $2,200 in the general fund, and $9,627 in the publication 
fund. Any addition to these funds will enable the Academy to 
increase the scope of its work ; and it is hoped that, within the 
near future, they will be materially increased by gifts or bequests 
from the friends of the institution. 

The proper arrangement of the collections already owned by 
the Academy requires new cases. There is a valuable collection 
of historical relics which, if attractively exhibited, would prove 
of great interest to many visitors and also tend to preserve many 
objects often destroyed or lost in home collections. 

In our interest for the present needs of the museum we should 
not forget that the unique position the Academy holds among 
museums is due to its collection of pottery and specimens from 
the mounds. Many great institutions have but a handful of this 
art of an ancient people. Of these objects the Academy can 
boast dozens of cases, brought together years ago through the 
gifts and hard work of its members, who went out and often per- 
sonally opened the mounds. Such a surprising amount of rare 
material was revealed that the feeling seems to have grown that 
the mounds were exhausted. I was talking recently with two 
noted archaeologists, who spoke of the need for further explora- 
tion of the mounds, and would recommend the revival of the 
*' Mound fund,** which was an amount of money set aside for the 
exploration of mounds and the purchase of specimens. 

We hope that during the coming summer active field-work may 
be carried on. The enthusiasm and interest gained in summer 
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work out doors may be continued by careful research work in the 
Academy in winter. The day is not far distant, I trust, when we 
shall have a summer school of science established here, and the 
hopes of the little band of men and women who founded this insti- 
tution will then be more than realized. 

M. L. D. Putnam, 

Preddent, 

REPORT OF THE RECORDING SECRETARY. 

During the year 1902 the following meetings have been held: 
one annual, six regular, three trustees', and two special meetings. 

Five regular members and one corresponding member have 
been elected during the year. 

The Academy has lost a regular member in the death of Dr. 
Middleton. 

At the regular meetings of the Academy two papers have been 
read, one on the Museum by Curator Paarmann, and a report on 
the *' Congress of Americanists,'* by Miss Elizabeth D. Putnam. 

A. A. Miller, Recording Secretary. 

REPORT OF THE CORRESPONDING SECRETARY. 

The Corresponding Secretary, Miss Sheldon, reported that 
much progress had been made during the year in supplying miss- 
ing parts and volumes in the sets of serials in our library. The 
publication exchange list has been thoroughly revised. Five 
foreign institutions, and eight in our own country, have been 
added to our exchange list. Volume VIII. (1,500 copies) has 
been received from the printer, and has been distributed as fol- 
lows: 

To foreign institutions 250 

To institutions in the United States 175 

To honorary members, etc 25 

To regular members 

the remainder being stored for future distribution. From 
the sale of copies of Volume VIII. $127.25 has been received. 

REPORT OF THE TREASURER. 

GENERAL FUND. 
RECEIPTS. 

Amount on hand from 1901 t 14.20 

From W. C. Putnam, for granitoid sidewalk 267.64 
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From Rent of Science Hall $ 75.00 

Interest of Endowment Fund 74.34 

Door money 35.69 

Subscriptions for stereopticon 119.00 

Concert 281.45 

Dues of ^6 members ..... $114.00 

Dues and subscriptions of 26 members 255.00 

Subscriptions of 13 life members 629.00 

Contributions of non-members 57*00 1^05500 

$ 1,922.32 

EXPENDITURES. 

Paid granitoid sidewalk $ 267.64 

Repairs: Carpenter work $ 94.92 

Papering and painting 123.20 

Plumbing 11.37 229.49 

Insurance 90.00 

Expressage on books 37.16 

Specimens bought 9.50 

Books bought 5.60 

Postage 7.60 

Printing 25.20 

Bird stands 7.00 

Articles for Janitor 8.22 100.28 

Expenses of Science Hall 18.95 

Interest on note at bank 188.00 

Curator 412.50 

Expenses of museum 15.00 

Janitor 204.90 

Coal 74.60 

Water 12.00 

Gas, Electric Light 39.52 126.12 

Stereopticon 1 19.13 

Wiring, etc., for stereopticon 31.04 

Balance on hand 119.27 

$ 1,922.32 

PUBLICATION FUND. 

Receipts $ 865.97 

Disbursements 831.10 

$ 34.87 

ENDOWMENT FUND. 

General Endowment Fund $ 2,200.00 

Putnam Memorial Fund for Publication 9,500.00 

Publication Endowment Fund 127.25 

$ri, 827.25 

LIABILITIES. 

Note in bank for connection of and repairs on buildings t 3,000.00 

REPORT OF THE LIBRARIAN. 

To the Officers arid Members of the Davenport Academy of Sciences : 

Since the annual meeting of the Academy, February 5, 1902, 

the number of books and pamphlets received is i ,408. During the 

early part of the year circumstances were such that but little 
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work was done on the library. Upon the arrival of Curator 
Paarmann, his first work, with the assistance of Miss Sheldon, was 
to complete the cataloguing. This work is now quite complete 
up to date ; and all books and pamphlets are now catalogued soon 
after they are received. About 2,000 books and pamphlets have 
been catalogued during the year. The accessions have been along 
the same lines of scientific interest as those of recent years. Many 
of the volumes are handsomely bound and beautiful in illustra- 
tion and typography. 

Much time has been spent in perfecting the indexing of the 
library. Letters of inquiry have been written to a large number 
of the leading reference libraries and to the various library associ- 
ations, the Library of Congress, etc. Many indexes have already 
been received. Many others are expected to be added in a short 
time. These indexes, together with the card catalogue, make it 
an easy matter for the reader to find information on any g^ven 
subject. 

The duplicates, of which we have about two thousand, have 
been removed from the library and placed on shelving prepared 
for them in a separate room. These books have all been classified 
according to the Dewey system. 

In each annual report of your librarian for several years past a 
strong appeal has been made for binding. This need has now 
become a necessity for the preservation of many books which are 
of great value and cannot be replaced. 

To further extend the usefulness of the Academy a reading 
room should be fitted up, in which such books should be placed 
as are in greatest demand — up-to-date books on the various sci- 
ences, indexes, text-books, and current numbers of scientific 
publications. Some of these cannot be secured by exchange and 
should be purchased. Such a room would add greatly to the inter- 
est in the library and the usefulness of the Academy. It is very 
gratifying to report the library in such a flourishing condition. 
The only regret is that funds have not been available for some of 
its pressing needs. I hope the very near future may provide for 
this want. Respectfully submitted, 

C. E. Harrison, Librarian, 

REPORT OF THE CURATOR. 

(Statistics of visitors, lists of additions to the museum, etc., have been 
omitted from this report, as they are given at the end of these Proceed- 
ings.) 

To the Officers and Members of the Davenport Academy of Sciences : 
I respectfully submit to you my first annual report. 
The increased interest shown in our museum, both by the pub- 
lic and by the schools of Davenport, is very promising. The 



Digitized by 



GoogI( 



296 DAVENPORT ACADEMY OF SCIENCES. 

opening of the museum free on two afternoons and on one even- 
ing each week has done much to increase the attendance. The 
giving of museum talks to the school children has opened up for 
the Academy a new sphere of usefulness. These talks were 
given principally to the upper grades of the grammar schools. 
The work was begun by our efficient Secretary, Miss Sheldon, in 
the spring, and continued by your Curator in the fall. Twenty- 
three classes visited the museum during the fall. The total 
number of pupils attending in the spring term was 550, and in the 
fall term, 656. 

The subjects of talks were: ** Marine Invertebrates,'* ** Col- 
oration of Birds," *'The Mound Builders," " Mollusca," '* Hy- 
droids and Corals," ** Animals of the Sea Bottom." 

The fruits of these talks to children have already manifested 
themselves in the increased attendance of teachers and pupils at 
our illustrated science lectures, given on Saturday evenings. 

We are greatly in need of museum cases. The improved 
appearance of our collections of birds, in their new cases, shows 
that other collections might be made more attractive if suitably 
arranged. It is quite important that a room be fitted up for the , 
storing of our publications, which are at present scattered in a 
dozen different places in the various buildings. 

J. H. Paarmann, Curator. 

REPORT OF THE PUBLICATION COMMITTEE. 

It is with satisfaction that the Publication Committee report 
the distribution of Volume VIII. by Miss S. G. F. Sheldon, who 
revised the list of exchanges. Four hundred copies have been 
sent out. One hundred and forty copies of Volume VIII. have 
personally been distributed to members and friends who have 
generously aided in the support of the Academy. This is cus- 
tomary in all scientific societies, and was inaugurated by the 
Davenport Academy of Sciences in 1899, when Volume VII. was 
published. This volume was given only to those who called for 
it at the Academy. Any member not owning it is entitled to 
Volume VII. and all future volumes published by the Putnam 
Memorial Fund. 

The volumes published before this fund was created cannot be 
given away, as only a limited number were published, and by 
subscription. It is not fair to those members who then paid for 
their volumes, and thus sustained the publication, now to give 
the same volumes free to other members. 

It has cost over $10,000 to publish the eight volumes of Pro- 
ceedings. When we look at our valuable library, which has been 
acquired in exchange, we feel that the money expended has been 
a successful investment. 
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Any member paying the annual dues of three dollars receives 
free a volume of the Proceedings, as they are published. Corre- 
spondence with the principal public libraries has resulted in the 
sale of books amounting to $127.00, which has been added to the 
Endowment Fund. 

Since the gift of $9,500 in 1896 no citizen has been asked to 
contribute to the publication. The interest from this amount is 
hardly sufficient to complete a volume in two years. 

It has always been the endeavor of your committee to place 
each volume in the Academy without any indebtedness. To do 
this has required much patient endeavor and often personal 
inconvenience. 

The publication of Volume IX. was commenced in May, 1902. 
It contains two valuable papers — one by Samuel H. Scudder and 
Theodore D. A. Cockerell entitled ** First List of the Orthoptera 
of New Mexico,'* and the other by Frederick Starr, ** Notes 
Upon the Ethnology of Southern Mexico.'* 

We hope that soon again we will be publishing scientific 
papers written by our own members, as was frequently done in 
the early history of the Academy, and more recently in the 
papers of Dr. Barris and Mr. Miller. 

Mary L. D. Putnam, Chairman, 

FINANCIAL REPORT OF PUBLICATION COMMITTEE. 

RECEIPTS. 
1902. 

January i. To balance t 80.22 

interest Putnam Memorial Fund 570.00 

Advanced by Mrs. Putnam 105.75 

Mrs. Sheaff, gift 10.00 

B. R. Putnam, gift 100 00 

^5.97 

DISBURSEMENTS. 
1902. 

January. Printing, Edward Borcherdt $493.10 

Binding, Egbert, Fidlar & Chambers . ... 106.00 

Drawings and engravings 82.00 

Heliotype Company, plates 150.00 

Balance on hand January i, 1903 3 4.87 

$865.97 

COST OF VOLUME VIII. 

Edward Borcherdt, printing $ 792.30 

Drawing of plates for Prof. Scudder 36.00 

Heliotype Company, three plates 120.00 

Printing of plates for Prof. Starr 56.00 

Photogravure of Mr. Pratt's picture 46.00 

M r. Udden, for preparing Index 30.00 

Die, from Egbert, Fidlar & Chambers 6.50 

Reid & Mohr, binding . 101.00 

Total $1,187.80 
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The following officers were elected for they ear 1903 : 
President — Mrs. M. L. D. Putnam. 
First Vice-President-— X^Vi, A. W. Elmer. 
Second Vice-President— Jy-Si, C. H. Preston. 
Curator — J. H. Paarmann. 
Recording Secretary — A. A. Miller. 
Corresponding Secretary — Miss S. G. Foote-Sheldon. 
Treasurer — Miss Elizabeth D. Putnam. 
Librarian — C. E. Harrison. 

Trustees for Three Years — Dr. Jennie McCowen, C. E. Har- 
rison, A. F. Cutter, J. H. Harrison. 
Trustee for Two Years — ^J. H. Paarmann. 

January ^Oy igoj — REGULAR MEETING. 

C. E. Harrison in the chair ; eleven members present. 
Mrs. Victoria Sieg was elected a regular member. 

February 21, igoj — Trustees' Meeting. 

Dr. A. W. Elmer in the chair ; ten trustees present. 

Committees were appointed to prepare resolutions on the death 
of the late President, Mrs. M. L. D. Putnam, which occurred on 
the 2oth inst., to make arrangements for the funeral, and to pro- 
vide a floral offering. It was decided that the Academy be draped 
in mourning for thirty days. 

February 27, rgoj — Regular Meeting. 

President A. W. Elmer in the chair ; twelve members present. 

The following resolution, presented by Dr. C. H. Preston, chair- 
man of the committee appointed at the Trustees* meeting, Feb- 
ruary 2 1 , was unanimously adopted : 

Whereas, Our loved and honored President, Mrs. M. L. D. 
Putnam, answering to the final summons, has ended her active 
and beneficent life, which was largely devoted to this institution, 

Resolved, That we tender our sorrowing tribute to the memory 
of one to whom the Academy chiefly owes its continued existence. 

While, to an exceptional degree, hers was '*the white flower of 
a blameless life," it was not this alone. To a noble purpose and 
unflagging zeal she added the rare power of stimulating others to 
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unselfish work, and so it came that her name is coupled with 
achievement, that this community and the world of science at large 
are made her lasting debtors. 

Always buoyant and hopeful, never content to rest, her deep 
interest in the revealing and dissemination of nature's truths, 
conjoined with a wonderful mother -love, served for years 
as the mainspring of this Academy's being. To build up a 
worthy memorial to the son she so loved, while, at the same time, 
aiding in the advancement of science, she led in our eVery under- 
taking, compelling resources where none appeared, bringing light 
out of darkness and ever refusing defeat. Mainly to her energy 
is it owing that there is here established an institution which will 
endure, a legacy which the city will surely appreciate and sustain. 

Of her rare womanly and social qualities, her warm heart for 
suffering, and her devoted home-life we need not speak. Through 
the work nearest her heart, the Academy publication, she was, 
perhaps, more widely known and honored abroad than any other 
Davenport citizen. The community has lost much in the death 
of Mrs. Putnam, but her task was done; ** God's finger touched 
her gently — and she sleeps." 

Resolved, That these resolutions be engrossed and transmitted 
to the bereaved household with an expression of our deepest 
sympathy, and that thej' be spread upon the minutes for publi- 
cation in our Proceedings. C. H. Preston, 

C. A. FiCKE, 

W. L. A1.1.EN, 

Committee. 

The President appointed the following committees for 1903 : 

Publication — Miss E. D. Putnam, Edward S. Hammatt, J. H. 
Paarmann, Dr. C. H. Preston, Prof. Samuel Calvin. 

Finance — ^. C. Putnam, C. A. Ficke, E. C. Roberts. 

Lecture and Entertainment — J. H. Paarmann, Miss E. D. Put- 
nam, J. H. Harrison. 

Library — C. E. Harrison, J. H. Paarmann, A. F. Ewers. 
Museum — 

Zoology — J. H. Paarmann. 

Conchology — Miss. S. G. F. Sheldon. 

Botany — A. F. Ewers. 

History — J. H. Harrison. 

Ethnology — Miss E. D. Putnam. 

Applied Sciences — W. P. Bettendorf. 

[Proc. D. a. S., Vol. IX. J 37 LApril 30, 1904.] 
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Archaeology — C. E. Harrison. 
Geology and Palceontology — Dr. A. W. Elmer. 
W. P. Bettendorf and Rabbi William Fineshriber were elected 
regular members. 

March 2j, igoj — REGULAR Meeting. 

President 'Elmer in the chair ; twelve members present. 

It was decided that from September 26, 1902, in the process of 
changing the name of the Davenport Academy of Natural Sciences 
by omitting the word " Natural," one of the important steps had 
been omitted, and that the change had therefore not been 
legally made. The President then appointed a committee con- 
sisting of W. C. Putnam and C. A. Ficke, to present a notice of 
the desired change to the Trustees of the Academy. 

March 28, k^oj — Trustees' Meeting. 

President Elmer in the chair ; ten trustees present. 
The following resolution, offered by W. C. Putnam and sec- 
onded by C. A. Ficke, was unanimously carried : 

Whkrkas, On the 26th day of September, A. D. 1902, at a 
regular meeting of the Davenport Academy of Natural Sciences, 
there was adopted, by a unanimous vote of the members present, 
the following resolution, to-wit : '"Resolved, That the name 
of the Davenport Academy of Natural Sciences be changed by 
omitting the word *' Natural," and hereafter read "Davenport 
Academy of Sciences ; ' ' and 

Whereas, The records of the said Academy fail to show con- 
clusively that all of the necessary preliminary steps were taken 
for the adoption of the aforesaid amendment of the articles of 
incorjKjration and the constitution of the said Davenport Academy 
of Natural Sciences : be it therefore 

Resolved, That Article I. of the Articles of Incorporation, and 
Section I. of Article I. of the Constitution of the said Davenport 
Academy of Natural Sciences, l^e amended by omitting therefrom 
the word '* Natural " wherever the same occurs. And 

Resolved y That these resolutions l)e submitted to a succeeding 
regular meeting of the Academy, with a recommendation from 
the Board of Trustees that the said amendments be adopted, and 
that due notice thereof, giving the substance of said proposed 
amendments, be published in some newspaper in the city of Dav- 
enport prior to said regular meeting of the said Academy, and 
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that C. A. Ficke and W. C. Putnam are hereby appointed a com- 
mittee on behalf of the trustees to present these resolutions at the 
regular meeting of the Academy, and to attend to the necessary 
steps required for the legal adoption of the said amendment. 

April 24, i(;oj — Regular Meeting. 

C. A. Ficke in the chair ; ten members present. 

The following were elected life members : Mrs. Emma Adele 
Richardson, J. E. Lindsay, Col. George Watson French, Arthur 
Davison Ficke, Miss Alice Ficke. 

J. H. Paarmann read a paper on "The Embryology of the 
Chick," illustrated by means of the projecting microscope. 

May 2g, ic^oj — Regular Meeting. 

President Elmer in the chair ; fifteen members and twenty vis- 
itors present. 

J. L. Thatcher was elected a regular meml)er. 

The following were elected life members : L. P. Best, lulward 
Berger, Ferdinand Haak, Frank Mueller, A. W. Elmer, E. S. 
Crossett. 

C. A. Ficke, chairman of a committee appointed by the Board 
of Trustees, presented on behalf of the Board of Trustees of the 
Academy, with recommendation for its adoption, the following 
amendment to the Constitution and to the Articles of Incor- 
poration of the Society : 

Be it Resolved, That Article I. of the Articles of Incorporation, 
and Section I. of Article I. of the Constitution of the Davenport 
Academy of Natural Sciences, be amended by omitting therefrom 
the word ** Natural " wherever the same occurs. 

The amendment was adopted by a unanimous vote of the mem- 
bers present. 

Prof. E. K.Putnam read a paper on "The value of Natural 
History for the Student of English." 

Jtaie 26, i(^oj — Rk(;ular Mektincj. 

Edward S. Hammatt in the chair. 

Routine business was transacted. It was decided to hold no 
regular meetings during the following July and August. 
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September 25, igoj — Regular Meeting. 

President Elmer in the chair ; eleven members present. 

The employment of a cataloguer for a short time, to help com- 
plete the cataloguing of the library, was referred to the executive 
committee. 

The finance committee was authorized to employ a janitor at a 
salary of $25.00 per month. 

A committee was appointed to confer with the Davenport 
School Board in regard to giving instruction to classes from the 
schools, at the Academy museum. 

October jo, /poj — Regular Meeting. 

C. A. Ficke in the chair ; ten members present. 

Lieut. H. Kerrick, of the U. S. Recruiting Service, gave an 
illustrated talk on " Life in the Philippines, with Special Refer- 
ence to the Schools of Those Islands." 

November -?7, /90J — Regular Meeting. 

C. E. Harrison in the chair. 
Routine business was transacted. 
[No meeting in December.] 

January ^9, 1^04 — Annual Meeting. 

Vice-President C.H.Preston in the chair; nine members present. 
Reports of officers : 

ANNUAL ADDRESS OF THE PRESIDENT. 

To the Officers and Members of the Davenport Academy of Sciences: 
It will soon be half a century since a few gentlemen of our city, 
interested in the cause of science, beginning in a small way and 
with a small but enthusiastic membership, founded the Davenport 
Academy of Sciences. 

Since its beginning its membership has increased, its museum 
enlarged, and its reputation has spread so that it is not alone 
known in our ovm country, but has its place among the scientific 
institutions of the world. Its finances have been well managed, 
its publications kept up, so that nothing now seems to stand in the 
way of following out the object of its establishment, viz : "The 
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increase and diffusion of a knowledge of the natural sciences by 
the establishment of a museum, the reading and publishing of 
original papers, and other similar means." 

Most of the original members and founders of our Academy 
have now passed away ; but to none of them does our institution 
owe such a debt of gratitude for unselfish devotion to its needs 
and untiring zeal in its advancement, as to her whose place I 
occupy this evening. To give a history of our late President's 
life would be to give a history of the Davenport Academy of Sci- 
ences, in addition to many other good works. Almost to her 
latest hour she was active in its behalf, and to it she left a most 
generous bequest to insure its permanent existence and useful- 
ness. In her our institution has lost the best friend it ever had or 
can have. Her place will ever be vacant, but her spirit will be 
with us, inspiring us to continue the work which she so long and 
cheerfully continued for our benefit. 

We have one of the finest museums in the West, which in some 
of its departments is not surpassed by any in the world. Our 
Archaeological collection pertaining to this country cannot be 
matched in this or any other country, while the various depart- 
ments of Geology, Zoology, and Ethnology would take high rank 
in any museum in the -land. We have now a well-arranged 
library devoted to the various branches of science; and, equipped 
as we are with this wealth of material, it would seem there could 
be no doubt of the successful achievement of results which have 
been the aim of the founders and promoters of the Academy. 

Are we doing all that the founders of the society could expect 
from us ? Let us look over the reports of the past year and we 
shall see that we are doing all and more than might be expected 
of. us, busy as most of us are with our business and professions. 
In the first place, to have the public interested in our objects, it is 
necessary that the museum be visited by those whose interest is 
to be awakened. When we learn that, in round numbers, some 
ten thousand visitors have been, admitted to the museum during 
the past year, we shall see that the work is being carried in a way 
to excite admiration.^ Many of the visitors were school children, 
in whose minds a love of science will be begun, and which will 
be of the greatest credit to us in the years to come. 

The throwing open of the building on certain Sunday after- 
noons, at the suggestion of the Curator, has proved a success 
beyond our expectations. On the several occasions on which 
this was done there was great interest excited. Parties out for 
a Sunday afternoon walk, seeing the building open, have gone in 
for the first time and have seen objects never heard of before by 
them, and interest has at once been awakened which will do good 
both to them and to us. 
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Next in importance to the attendance in the museum is the 
lectures to the teachers and children of our public and private 
schools. This work, urged by our late president twenty years 
since, inaugurated by Curator W. H. Pratt some five years later, 
has, during the past two years, been brought to a state of decided 
efficiency. It is a work of the greatest importance, and along 
lines in which the Academy can do the greatest amount 
of good to the largest numbers. The museum, with its exten- 
sive collections, is the most fitting place in the three cities for the 
teaching of certain branches of science, where the object lesson 
is of so much value. For the study of the natural sciences our 
specimens are of the greatest value and afford advantages not 
often found in a city the size of Davenport. As far as possible, 
within the limits of the Curator's time, the.se privileges should be 
extended to the private schools whose pupils, coming from a dis- 
tance, will help to make our name known in the land outside of 
strictly scientific circles, but our public schools must have the 
preference, as our first duty is to them. 

We have been especially successful with our public lectures. 
They have been well attended, and all have been pleased as well 
as instructed by the scientific subjects so well presented by the 
able men whom we have been so fortunate to secure. Subjects 
so liable to be dry and uninteresting to the general public have 
been so presented that they have been entertaining as well as 
instructive, and large possibilities are open to us along these 
lines. Our museum is steadily growing, over five hundred addi- 
tions having been made during the year either by gift or ex- 
change, while the arrangement and labeling of specimens have 
gone on under the able hands of our Corresponding Secretary and 
Curator. 

The library has received many additions during the year, and 
offers now to those who wish access to strictly scientific litera- 
ture opportunities seldom obtained in a town of our size. The 
clas.sification of the works, both by author and subject, makes 
this mass of knowledge easily reached, and invites both the stu- 
dent and the curious to make use of their contents. 

Death has been in our midst since our last annual meeting, and 
has taken both our late President, Mrs. M. L. D. Putnam, and 
Mr. J. H. Harrison, one of the Trustees of the Academy. So 
identified were they with the Academy that it will not seem the 
same to us now that they are gone. 

We certainly ought to feel grateful that they were spared us 
so long, and had the time to so nearly complete the good work of 
putting the institution on a firm financial as well as operative 
basis. 
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Mrs. W. H. Pratt and Mr. Henry Lischer have also answered 
to the final call. 

We have some needs in the way of further subscriptions to 
pay off our debt of $600 incurred in making improvements to the 
museum building ; also subscriptions to help in providing more 
space for the many specimens which at present have no cases nor 
any provision for their safety and preservation. The library 
requires the expenditure of some money for binding of volumes, 
which will be inaccessable until they are bound, to say nothing 
of being unprotected in their present state. 

Many points which have been omitted from my report will be 
found in the reports of our other officers, to which I would refer 
you. A. W. Elmer. 

REPORT OF RECORDING SECRETARY. 

During the past year nine regular meetings of the Academy, 
two trustees' meetings and one annual meeting have been held. 

Three papers were presented at these meetings. Curator Paar- 
mann spoke on "The Embryolog>^ of the Chick," Prof. Edward 
K. Putnam on "The Value of Natural History in the Study of 
Literature," and Lieut. Kerrick on "Life in the Philippines, 
With Special Reference to the Schools of Those Lslands." 

A. A. Miller, Recording Secretary. 

REPORT OF CORRESPONDING SECRETARY. 

Acknowledgments of receipt of publications to the number of 
1,190 were-sent out. 

Received from sale of Proceedings, $69.50. 

Sarah G. F. Sheldon, Corresponding Secretary. 

REPORT OF THE TREASURER. 

GENERAL FUND. 
RECEIPTS. 

Balance on hand Jan. I, 1903 $ 133.80 

By cash Rental of Science Hall 66.00 

Interest on Endowment Fund 198.00 

Basket exhibit 60.00 

Net receipts, Lecture Course 120.95 

Subscriptions towards building improvements . 2, 100.00 

Door money 40.40 

Tuition 7.00 

Sale of duplicate books 31-95 

Special gifts 37-o<^ 

Dues 142 00 

Subscriptions i ,006.50 

fe»943.6o 
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EXPENDITURES. 

Pa'd on note at bank account building improvements. . . ^,100.00 

Interest 90.84 

insurance 92.00 

Curator's salary 948.81 

Janitor 259. 10 

Coal $106.18 

Water 10.75 

Gas > 13-44 130.3? 

Repairs 71.23 

Museum cases ^ 4i'5o 

Taxidermy (mounting birds) 54.55 

Books 10.50 

Binding 43-30 

Curator's expenses ^-73 

Expressage 7.92 

Balance on hand Jan.^ 1904 30.75 

fc.943.60 

PUBLICATION FUND. 
RECEIPTS. 

Balance on hand Jan. i, 1903 $ 34.87 

By cash, Putnam Memorial Fund 570.00 

Interest ^ 1.67 

$ 606.54 

EXPENDITURES. 

Paid to General Fund, repayment of loan 100.00 

Edward Borcherdt for printing 235.40 

Balance on hand Jan. i, 1904 271.14 

$ 606.54 

ENDOWMENTS. 

General Endowment Fund $ 2,200.00 

Putnam Memorial Fund for publishing Proceedings 9,500.00 

Publication Endowment Fund 127.25 

Ji 1,827.25 
The gift of the late Mrs. Mary L» D. Putnam, under the provisions of 
her will, largely increasing the endowment of the Putnam Memorial Fund, 
is not yet available, and so is not included in the foregoing statement. 

Elizabeth D. Putnam, Treasurer, 

REPORT OF THE LIBRARIAN. 

To the Officers and Members 0/ the Davenport Academy of Sciences : 
Your Librarian begs to report for the year 1903 as follows: 

STATISTICS. 

Accessions for the year 1903 1,190 

No. of bound books in library 5.045 

No. of unbound books in library i»325 6,370 

No. of pamphlets in library, about 37,8oo 

Books and pamphlets in duplicate room 2,000 
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ACQUISITIONS BY PURCHASE. 

Hawkey e (bound), 12 volumes. 

Lippincott's Pronouncing Gazeteer. 

Scudder— Every-day Butterflies. 

Chapman— Bird Life. 

Museums Journal, 3 volumes. 

Kroeger, Alice B. — A. L. A. Guide to Reference Books. 

Cutter— Sanborn Author Tables. 

Webster's International Dictionary. 

Comstock— Manual for the Study of Insects. 

Marshall & Hurst — Practical Zoology. 

Piersol — Normal Histology. 

Flower & Lydekker— Mammals, Living and Extinct. 

Wright— Optical Projection. 

Homaday — Taxidermy. 

Meyer, A. B. — Uber einige Museen des Ostens der ver. staaten von 

Nord America, 2 volumes. 

Uber einige Europaische Museen. 

WORK DONE. 

About 95 per cent of the accessions of the past year have been catalogued 
and installed on the shelves. Many bibliographical works have been 
added to supplement the card catalogue. Several hundred duplicates 
have been exchanged. Much time was spent in sending for missing 
numbers in order to complete many of our sets of serial publications. 
A large number of these were obtamed. 



A beginning has been made in the way of much needed binding. Forty 
books were bound during the year. It is of the utmost importance 
that this good work continue, and I earnestly hope that provision may 
be made for it without delay. 

C. E. Harrison, Librarian, 

REPORT OF THE CURATOR. 

[Donations to the museum, statistics regarding visitors, etc., will be 
found at the end of these Proceedings.! 

7o the Officers and Members of the Davenport Aeademy of Sciences : 
I respectfully submit to you my second annual report. 

present. state of the museum. 

Paleontology — 1 2 , 000 specimens ; mi neralogy ,11, 000 specimens ; 
structural geology, 600 specimens ; economic geology, 300 speci- 
mens. 

Zoology — 39,000 specimens: 50 mammals; 615 birds, mostly 
North and Middle American, being most complete in Iowa and 
Illinois birds — all mounted; 200 birds' eggs; 100 osteological 
specimens, 100 reptiles, 100 fishes, a complete series of Upper 
Mississippi River shells, numbering about 10,000 specimens; 500 
shells from other rivers; a good collection of marine shells (about 
10,000 specimens) ; 15,000 insects, including many type sped- 

[Proc. D. a. S.. Vol. IX.] 38 [May 14, 1904.] 
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mens; 250 specimens of coral, occupying a wall case 8 feet by 24 
feet ; 2,000 other invertebrates, mostly Porifera, Echinodermata, 
and Arthropoda (Crustacea). 

Botany — A fairly complete series of the plants of the Upper 
Mississippi Valley. 

Archaology and Ethnology — 23,500 specimens: 1,300 speci- 
mens of ancient pottery from Arkansas, Tennessee, etc. ; 12 from 
mounds of the Upper Mississippi Valley and 16 from the Cliff 
Dwellings; stone implements, mostly from Upper Mississippi 
Valley, as follows: 14,600 chipped implements (arrowheads, 
spearheads, etc.), 1,200 pecked implements (axes, celts, etc.), 
and 800 polished implements (ornaments, discoidal stones, etc.) : 
also 350 bone implements from mounds of the Upper Mississippi 
Valley, 64 carved pipes, from mounds of Iowa and Illinois; 2,000 
shell beads and 50 other articles of shell, all from mounds of the 
Mississippi Valley; 34 copper axes, 300 copper beads, and 36 
other copper articles, from Iowa mounds ; 108 crania from 
mounds of the Mississippi Valley, and 30 crania obtained from 
recent Indian graves; 1,000 miscellaneous mound relics and 1,400 
recent Indian relics ; 150 ethnological specimens from Mexico, 30 
from the Micronesian Islands, and 25 from the Eskimos; i 
mummy and mummy case from Egypt. 

History — 400 specimens. 

The library consists mostly of scientific periodicals and the 
publications of scientific societies, including the scientific publica- 
tions of the United States government, local history also being 
fairly well represented. The library is catalogued by author and 
subject. Books, 6,370; pamphlets, 37,800. 

IMPROVEMENTS MADE. 

Miss Sheldon has classified and arranged our collection of 
marine shells and has made available for exchange our very large 
duplicate series. Miss Sheldon has also prepared a synoptic 
series of minerals, also series illustrating structural and economic 
geology. Group labels for all these have been placed in the cases, 
but the labels for the individual specimens still remain to be 
written. We have identified and labelled about half of our col- 
lection of Mexican birds. Many of the smaller collections have 
been put in better order, and supplied with instructive labels, yet 
there is an enormous amount of work which still remains to be 
done. 

TALKS TO TEACHERS AND PUPILS. 

During the past year all of the public schools of the city, and 
several of the private schools, have sent classes to the museum. 
Besides the classes from our own city, many attended from other 
places — from country schools and from neighboring towns, also 
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from Rock Island and Port Byron, 111. A special room has been 
fitted out, in which short talks are given to the children. These 
talks are illustrated by means of specimens taken from our col- 
lections. After this instruction, the teacher in charge takes the 
class through the museum. It is quite evident that not much 
more may be accomplished during such an occasional visit, than 
to awaken in the children a love for nature. The interest once 
developed, it is necessary that it should be kept up throughout 
the year. For this purpose the teachers themselves must have 
an interest in natural history. In order that such interest might 
be developed, a bird study class was organized. Eighty-two 
teachers enrolled in the class, which met in two sections every 
week during the entire spring of 1903. After a short course of 
lectures on bird-life, the remainder of the term was devoted to 
laboratory work. It is believed that, besides the interest which 
this work aroused, the class learned better methods of studying 
nature, and incidentally acquired considerable information that 
afterwards proved helpful in the schoolroom. 

For the benefit of the teachers, 5,000 copies of a ** Preliminary 
List of the Birds of Davenport and Vicinity** were printed. A 
list of museum talks to the school children was prepared for the 
school year 1903-4, and distributed among the teachers of the 
city. 

During the school year, 1902-3, 72 museum talks were given, 
the total attendance being 2,406 — average attendance, 33.4. 

LECrrRES. 

Eight illustrated lectures on Natural Sciences were given in 
Science Hall during the year. The average attendance at these 
lectures was about 300. All of the lecturers were furnished by 
the University of Iowa, except one, who was from the University 
of Chicago. Occasional papers and one illustrated talk were 
given at our regular monthly meetings. 

FIELD WORK. 

In October a party of seven persons excavated what was sup- 
posed to be an artificial mound, about three miles south of Blue 
Grass, in this county. No relics were found. 

OUR NEEDS. 

Our greatest needs at present are binding for the books in our 
library and additional cases for our museum specimens. The 
valuable books and specimens which have been intrusted to our 
care should be put in such shape that they will be preserved 
against dust, improper handling, etc. Let us take upon us, for 
the coming year, the obligation of raising a fund of $500 for bind- 
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ing and an equal amount for museum cases. These needs are so 
imperative, they having been uttered again and again for the last 
twenty years, that we may justly lay aside some of our other 
plans and see that a fund for this purpose' is raised. 

J. H. Pa AR MANN, Curator. 

The following officers for the year 1904 were elected: 

President — Dr. A. W. Elmer. 

Vice-President — Dr. C. H. Preston. 
• Curator — J. H. Paarmann. 

Recording Secretary — A. A. Miller. 

Corresponding Secretary — Miss S. G. FooTE-SnELDON. 

Treasurer — Miss Elizabeth D. Putnam. 

Librarian — C. E. Harrison. 

Trustees for Three Years ^ Dr. W. L. Allen, C. A. Ficke, 
Dr. C. H. Preston. 

Trustee for Two Years — (to fill vacancy caused by death of J. 
H. Harrison) Miss S. G. Foote-Sheldon. 
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ELECTIONS TO MEMBERSHIP. 

MAY I. 1901. TO JANUARY 29. 1904- 



HONORARY MEMBERS. 

Baron Charles R. Osten Sacken, Heidelberg, Germany. .January 29, 1904 

Marquis de Nadaillac, Paris, France January 29, 1904 

Due de Loubat, Paris, France January 29, 1904 

Dr. David Starr Jordan, Palo Alto, California January 29, 1904 

Dr. L. W. Andrews, Iowa City, Iowa January 29, 1904 

Dr. L. O. Howard, Washington, D. C January 29, 1904 

Dr. Charles A. WJiite, Washington, D. C January 29, 1904 

Prof. W. H. Holmes, Washington, D. C January 29, 1904 

Prof. F. W. Putnam, Cambridge, Mass. January 29, 1904 

CORRESPONDING MEMBERS. 

Elmer D. Ball, Fort Collins, Colorado November, 29, 1901 

Prof. G. A. Andreen, Augustana College, Rock Isl- 
and, Illinois December 27, 1901 

W. M. Boehm, Iowa City, Iowa September 26, 1902 

REGULAR MEMBERS. 

Mrs. Anna R. Wilkinson, Providence, R. I October 25, 1901 

C. M. Waterman November 29, 1901 

Mrs. C. M. Waterman Noveml)er 29, 1901 

Monroe Phillips " November 29, 1901 

Miss Julia Miller December 27, 1901 

E. Lage December 27, 1901 

A. F. Ewers September 26, 1902 

Mrs. Hilda M. Matthey November 28, 1902 

H. G. Goldschmidt November 28, 1902 

A. O. Mueller December 26, 1902 

J. B. Meyer December 26, 1902 

Mrs. Victoria Sieg January 30, 1903 

W. P. Bettendorf. February 27, 1903 

William Fineshriber February 27, 1903 

J. L. Thatcher May 29, 1903 

Henry E. C. Ditzen January 29, 1904 

LIFE MEMBERS. 

Mrs. Emma A. Richardson April 24, 1903 

J. E. Lindsay April 24, 1903 

George Watson French April 24, 1903 

Arthur Davison Ficke April 24, 1903 

Miss Alice Ficke April 24, 1903 

L. P. Best May 29, 1903 

Edward Berger May 29, 1903 

Ferdinand Haak - May 29, 1903 

Frank Mueller May 29, 1903 

A. W. Elmer May 29, 19 03 

E. S. Crossett » May 29, 19 03 
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VISITORS TO THE MUSEUM. 



The following table shows the number of visitors to the museum dur- 
ing the jpast ten years. The figures were obtained from the Visitors' Reg- 
ister. Since, however, many visitors neglect to register, these statistics 
are not absolutely correct, all the numbers probably being too small. An 
examination of the table will show that the increase in the size of the 
museum, after the fitting up of a part of Science Hall, and the re-arrange- 
ment of the collections! during igoi and 1902, was accompanied by a cor- 
responding increase in the attendance. 

The large attendance during October and November, 1902, was due to 
the opening of the museum on Wednesday evenings ; and that of Novem- 
ber and December, 1903, to the opening of the museum on one Sunday 
afternoon each month. At the first Sunday opening there were 519 visit- 
ors present, and at the second 573. The attendance of teachers during 
the spring of 1903 was due to the holding of the Teachers' Institute in 
Science Hall, and to the Teachers' Bird Study classes. 
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ADDITIONS TO THE MUSEUM. 

1901-1903. 
I. - DONATIONS.* 

Geology. 
Ankerson, Miss. 

2 " Petoskey " pebbles. 
Bennett, A. T., Mt. Ayr, Iowa. 

3 bones of mammoth Frontier County, Neb. 

Bills, Mrs. J. C. 

9 specimens of minerals. 
Hall, B. S. 

Minerals. 
Helmick, J. M. 

Fossil (Lepidodendron ?) Scott County, Iowa 

Humphrey, J. J., and family. 

Case of miscellaneous specimens, mostly minerals collected by the 
late Mrs. Humphrey. 
Tuttle, Mrs. F. M. 

Drawing and description of a meteorological phenomenon occurring 
at Osage, Iowa, Feb. 19, 1901. 

ZoOlogy. 
Ballord, Webb. 

2 starfish. 
Barclay, Hettible. 

Oven Bird. Seiurus aurocapillus (Linn.) Davenport, Iowa 

Cepican, Mary. 

Bank Swallow. Clivicola riparia (Linn.) Davenport, Iowa 

Crans, A. W. 

Vertebra of whale. 

Octopus (alcoholic specimen). 
Elmer, Theo., Astoria, Oregon. 

California Murre Uria troile calif omica (Bryant). .Washington (state) 
Elmer, Dr. A. W. 

Skeleton of wolf, turtle, rat, and dog. 

Skeleton (parts) of muskrat, deer, and goose. 

Ficke, C. A. 

Autumnal Parrot ? Amazona autumnalis (Linn.) Mexico 

Parrot Myiopsitta lineola (Cass.) 

Yellow-billed Cuckoo ^ Coccysus americanus (Linn.) 

2 ^ $ Piaya cayana mehleri{f) 

Citreoline Trogon ? Trogon citreolus Gould 

2 Xalapa Trogon cf Trogon puella Gould 

Resplendent Trogon ^ Pharomachrus mocinno costaricensis . . 

.• Costa Rica 

Blue-crowned Motmot cJ* Momotus caruUiceps Gould Mexico 

Great Rufous-bellied Kingfisher ^ Ceryle torquata (Linn.) ** 

Texan Kingfisher ¥ Ceryle americana sejhtentrionalis Sharpe. ** 
Guatemalan Ivory-billed Woodpecker c? Campephilus guate- 

malensis (Hartl.) ** 

Scissor-tailed Flycatcher (^ Milvulus forficatus (Gmel.) '* 

2 Green Jay c? V Xanthoura luxuosa (Less.) '* 



* Residence of donors, Davenport, Iowa, unless otherwise specified. 
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Sumichrast's Blackbird c? Dives dives (Lichtenstein) Mexico 

Brewer's Blackbird ^ Scolecophagus cyanocefhalus (Wagler). " 
2 Black-headed Oriole c? 9 Icterus melanocephalus melanoceph- 

alus (Wagler) 

Baltimore Oriole ^ Icterus galbula ( Linn.) 

Alta Mira Oriole (^ Icterus gularis tamaulipensis Ridgway — 
Mazatlan Cardinal cf Cardinalis cardinalis sinaloensis Nelson 
2 Western Blue Grosbeak c? ? Guiraca carulea /azu/a {Lesson) 

Rose-breasted Grosbeak c? Zamelodia iudoviciana (Linn.) 

Western Chipping Sparrow (^ Spizella socialis arizonce Coues. 

2 Abbot Tanager (J ? Tanagra abbas Lichtenstein 

Hepatic Tanager ? Piranga hePattca Swainson 

White-ramped Shrike c^ Lanius ludovicianus (Swains.). 

2 Black and White Warbler cf ? Mniotilta varia (Linn.) 

Texas Thrasher r? Harporhynckus longirostris sennetti Ridgw. 

Rub^-crowned Kinglet c? jur. Regulus calendula (Linn.) 

83 birds (not yet identified) 

French, Mrs. G. W. 

Brown Pelican. Pelecanus fuscus Linn Louisiana 

Goodwin, Mable. 

Red-headed Woodpecker. M e lane r pes erythrocephalus (Linn.) 

Davenport, Iowa 

Leland Stanford University. 

3 jars zoological specimens. 
McClelland, Nelson. 

Yellow-billed Cuckoo. Coccyzus americanus (Linn.). Davenport, Iowa 
Martin, Woods & Co. 

Tarantula and nest. 
Mills, Mrs. Helen M., Rock Island, 111. 

American Woodcock. Philohela minor (Gmel.) . . . . Rock Island, 111. 

Prairie Sharp-tailed Grouse. Pedioccetes phasianellus campes- 

tris Ridgw Rock Island, 111. 

Oberholtzer, Ernest. 

Butterflies and beetles (several hundred specimens). 
Paarmann, J. H. 

2 Prairie Homed Lark (^ 9 Otocoris alpestris praticola (Hensh.) 

Scott County, Iowa 

Putnam, Mrs. M. L. D. 

Ostrich egg. 

Head of Canada Lynx. Lynx canadensis (Desmarest). 

Putnam, W. C. 

Skin of a Boa Constrictor. 
California Gull. Larus californicus Lawr. 
Red-breasted Merganser. Merganser serrator {Lmvi,), 
Tufted Titmouse. Parus bicolor (Linn.). 

Wood Pewee. Contopus virens (Linn. ) Rock Island Co., 111. 

Vireo ** *• " " 

Indigo Bunting ? /'a^^^/'/wa o'<z«^a (Linn.) ** ** ** " 

English Sparrow (^ /^a^j^rr ^(?w^j/«V«j (Linn.) *' ** *' ** 

English Sparrow v Parser domesticus ** ** ** *• 

Ring-neckfed Pheasant. Phasianus torquatus Gmel Oregon 

Herodiones sp Himgary 

Limicolae sp German)' 

White Stork. Ciconia alba Roumania 

Cuckoo. Cuculus canorus Roumania 
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Kingfisher. Alcedo ispida Hungary 

Little European Bustard. Otis tetrax Spain 

White Wagtail. Motacilla alba Roumania 

Starling. Sturnus vulgaris Germany 

Hoopoe. Upupa epops France 

Chaffinch. Fringila coelebs Germany 

Quail. Cotumix communis Hungary 

Wryneck. Yunx torquilla 7 Germany 

Great Spotted Woodpecker. Dendrocarpus major Germany 

Red-eyed Vireo. Vireo olivaceous (Linn.). 
Least Bittern. Botaurus exilis (Gmel.). 

Tetraonidae sp Siberia 

Little Striped Skunk. Spilogale interrupta (Rafinesque) . . . Illinois(?) 
Gray Fox. Urocyon cinereo argenteus (Miiller) Mercer Co., 111. 

Schebler, Mrs. Frank J. 

Gurnard North Sea, Europe 

Schutter, Henry. 

Hermit Thrush. Turdus aonalaschkce pallasii {Csh.) .Davenport, la. 

Shado, Mable. 

Red-winged Blackbird. Agelaius pha'niceus (lAnn.) /D^yeni^ovt, Iowa 

Sheldon, Miss S. G. F. 

Black- winged Tanager. Tanagra palmarum melanoptcra 

(Sclater) Central America 

Blue Tanager. Tanagra cana Swainson *' ** 

2 Bonaparte's Tanager cf Ramphocelus luciani Lafresnaye 

Central America 

Yellow-rumped Tanager. Ramphocelus icteronotus Bonaparte 

Central America 

7 birds (not yet identified). ** 

Ziegler, Wm., New York. 

Polar Bear, collected during the ist exped. sent out by Mr. 

Ziegler North of Franz Josef Land 

Walrus Skull Greenland 

ARCH.^iOLOGY AND ETHNOLOGY. 

Bums, Mrs. M. C. 

Fish-scale wreath made by Indians. 

Belt of Indian beadwork. 
Ficke, C. A. 

i6 pieces of ancient pottery : Mexico 

Stone implement 

8 spindle whorls 

String of stone beads 

3 terra cotta figures 

ig small terra cotta heads 

Hall, B. S. 

A l^rge number of arrow-heads. 

Holmes, MissXlara M. 

4 specimens of modern Indian work. 
Hovey, Geo. U. S., White Church, Kansas. 

A small stone head Wyandotte County, Kansas 

3 celts. 
Moore, Clarence B., Philadelphia, Pa. 

5 plaster casts of aboriginal implements of stone from Florida mounds. 

[Proc. D. a. S., Vol. IX.] 39 [Dec. lo, 1904.] 
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Palmer, Mrs. M. S. 

7 arrow-heads (obsidian) Snake River Vailev, Idaho 

Spear-head ** " " '* "^ 

Parry, Mrs. Dr. C. C. 

Rope Mexico 

2 brushes ** 

Smoking cap '* 

Siamese book. 

Putnam, Miss E. D. 

2 specimens of modem Indian work. 

Putnam, E. K. 

15 flint implements of stone age England 

2 flint chips Egypt 

Putnam, H. S. 

A pair of ** sabots ** Spain 

Putnam, Mrs. M. L. D. 

Gun sack made by Sac and Fox Indians. 
Putnam, W. C. 

16 articles used by the Iroquois in their games and religious ceremonies, 

coll. by Prof. F. Starr. 
Mazatec Garments, coll. by Prof. F. Starr Huauhtla, Mexico 

1 Tarascan belt, " " ** State of Michoacan, " 
Renwick, Miss M. 

5 specimens of Neolithic pottery . . . Province of Brandenburg, Prussia 
Roundy, W. N., Chicago, 111. 

Pot from a mound Madison County, North Carolina 

Starr, Prof. Frederick, Chicago, III. 

4 spindle whorls Mexico 

Tieman Wm., New Boston, 111. 

2 potsherds, from a mound Mercer County, 111. 

Miscellaneous. 

Behr, A., Pasadena, Cal. 

Cranium of a native Catalina Island, Lower California coast 

Stone implements. 

Shells. 

Nautilus. 
Brammer Mfg. Co. 

Museum case. 
Brayton, Benj. B. 

2 specimens of old currency. 
Ficke, C. A. 

Bird case. 
Fulton, A. C. 

Photograph of ice gorge at Davenport, 1868. 
Harrison, C. E. 

Ramie fibre. 
Lindsay, R. E. 

Trunk, once owned by Chief Blackhawk. 
Melchert, Mrs. J. 

2 specimens of pottery of old German make, apparently covered with 
a plating of silver. 
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Putnam, H. S. 

A collection of South American money, chiefly from Paraguay. 
Putnam, Mrs. M. L. D. 

Writing desk. 

Microscope of J. Duncan Putnam. 
Schaefer, Mrs. Lena. 

Spinning wheel (over 200 years old) Hesse- Darmstadt, Germany 



Matthey Bros. 
Ficke, C. A. 
Putnam, W. C. 
Hurst, Mrs. E. W. 
Deere, Mrs. C. H. 
Ryan, Ed. . 
Richardson, Mrs. J. J. 
Cook, Mrs. E. E. 
Davison, Mrs. Abner. 
Davison, Miss Ella. 



Peck, Mrs. F. W. 
Lane, Mrs. Joe. 
Allen, Dr. W. L. 
Cable, Mrs. G. W. 
Brandt, Miss C. 
Wadsworth, Mrs. W. C. 
Nadler, Frank. 
Elmer, Dr. A. W. 
Parr}', Mrs. Dr. C. C. 



Stereopticon, p r o- 
jecting microscope, 
curtain, and acces- 
sories. 



IL ACQUIRED BY EXCHANGE. 

(cf, except when otherwise indicated.) 

Puflin. Fratercula arctica (Linn.) Labrador 

Pigeon Guillemot. Cepphus columba Pall. 

Noddy. Anous stolida (Linn.) Bahamas 

Black Skimmer. Rhynchops nigra Linn Texas 

Leach's Petrel. Oceanodroma leucorhoa (Vieill.) — New Brunswick 
Anhinga. Anhinga anhinga (Linn.). 

Man-o'-War Bird. Fregata aquila (Linn.) Texas 

Canada Goose. Branta canadensis (Linn.) Nebraska 

Fulvous Tree Duck. Dendrocygnafulva (Gmel.) Texas 

Sandhill Crane. Grus mexicana (Mull.) . . .^ Nebraska 

Wilson's Phalarope. Phalaropus tricolor (Vieill.) Texas 

Willow Ptarmigan. Lagopus lagopus (Linn.) . .N. W. Terr., Canada 

Turkey Vulture. Cathartes aura (Linn. ) Arkansas 

Golden Eagle. Aquila chrysa^'tos (Linn.). 

Carolina Paroquet. Conurus carolinensis (Linn.) Louisiana 

Bobolink $ Dolichonyx oryzivorus (Linn.) Nebraska 

2 Song Sparrow ^ ? Melospiza fasciata (Gmel.) Nebraska 

Fox Sparrow. Passerella iliaca (Merr.) Iowa 

Purple Martin. Pros^e subis (Linn.) Texas 

Cliff Swallow. Petrochelidon lunifrons (Say.) Iowa 

Mocking Bird. Mimus polyglottos (Linn.) Texas 

Brown Creeper. Certhia familiaris americana (Bonap.). 

Ruby-crowned Kinglet. Regulus calendula (Linn.) Illinois 

Wilson's Thrush. Turdus fuse esc ens Steph. 

Hermit Thrush. Turdus aonalschkce pallasii (Cab.) Illinois 

Olive-backed Thrush. Turdus ustulatus swainsonii (Cab.) Iowa 

LECTURE COURSES. 

1902. 

January 4— "The Snake Dance of the Mokis "— Dr. J. W. Fewkes. 
January 11 — **The Degenerates of Animal Society" — Prof. H. B. 
Ward. 

January 18 — ** The Glacial Period in Iowa'* — Prof. Samuel Calvin. 
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January 25— ** Members of an Ancient Family" — Prof. T. H. Mac- 
bride. 

February i ** The Aztecs of Ancient Mexico'*— Prof. Frederick Starr. 
February 8 -** The Bottom of the Sea"— Prof. C. C. Nutting. 

1903. 

January 10 -** From Minneapolis to Lillooet, British Columbia. What 
a Geologist Sees on the Way "-- Prof. Samuel Calvin. 

January 17 — ** The Sonora Desert " — Prof. Thomas H. Macbride. 

January 24— ** Life on Board the U. S. S. * Albatross'"- Prof. C. C. 
Nutting. 

January 31 — **The Hawaiian Islands: Particularly Some Little- Known 
Ones"— Prof. C. C. Nutting. 

February 7 — ** The Irocjuois Indians" — Prof. Frederick Starr. 

February 14—** Are Other Worlds Inhabited?" — Prof. Laenas G. Weld. 
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A 

Page 

Academic des Sciences, Paris, Comptes Rendus des Stances, ref . to 263 

Acanthenis 22 

piperatus 23 

Acer nigrum 62 

Acridiidae 1, 16, 16, 17,22 

Acridiinae 16, 39 

. Acrolophitus hirtipes 24 

iColoplus crassus , 42 

elegans 8, 41 

plagosus 43 

regalis 42 

turabulli 42 

Ageneotettix 27 

deonim 27 

scudderi 27 

Agricultural College, Iowa State, ref. to reports of 62 

Agriculture, Commissioner of, ref. to report of 61 

U. S. department of , ref . to 236, 270 

Agua Fria Park 13 

Albuquerque 11 

Alejandre, Marcelo, ref. to 73 

Allen, Dr. W. L., election as trustee 279, 310 

resolutions by 287, 299 

Alpha cinerea 26 

crenulata 26 

occipitalis 26 

Altmexikanische knochenrasseln 181 

Ambly tropidia occidentalis ! 26 

American Antiquarian, ref. to 183 

Entomological Society., trans, of, ref. to reports of. .200, 209, 238 

Naturalist, ref. to 2 

Amphitomus omatus 25 

Anabrus coloradus 54 

purpurascens 54 

Andreen, G. A., election of as corresponding member. 281 

Andrena barberi .' 10 

Andrews, Dr. L. W., election of as honorary member 31 1 

Anemiopsis califomica. . .^ 11 

Annual Reports, see Davenport Academy of Sciences. 

Antennaria microphylla 14 

rosea 14 

Aphides 185, 186 

Aphididae 205 

Aphis 237 

Apterygida taeniata 18 

Aquilegia chrysantha 7 

caerulea 7 

Arachnis zuni 12 

Archaeology, D. A. S., collection 308 

werk in 309 
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Arenaria biflora 14 

Arethaea constricta 52 

gracilipes 52 

Argynnis carpenterii 14 

nitocris nigrocaerulea 6 

Arizona, The injurious and other locusts of New Mexico and, ref. to 1 

Arphia arcta 28 

nietaua <. 28 

tenebrosa 28 

teporata 28 

Ashmunella 10, 13 

altissima 10 

Asphondylia atriplicis 8 

neomexicana 8 

Aspidiotus ancyius 61 , 62 

circularis 61 

ostreaef ormis 61 

pemiciosus 62 

Aster spinosus 24 

Atriplex 9, 42 

angustior 7 

canescens 7, 8, 9, 41, 51, 52, 55 

Aulocara elliotti 5, 28 

rufum 28 

Aztecs, mention of 63, 124, 128, 144, 181, 182 

Aztec Vocabulary, ref. to 136 

B 

Bacillinae 21 

Bacillus coloradus 21 

Bacunculinse 20 

Bacunculus 4 

stramineus 20 

Ball, E. W., election of as corresponding member 281 

Barklouse, Circular, ref. to 61 

Barrio Cihuatcotla, ref. to an Aztec story 67 

de Tezcacoac, ref. to an Aztec story 67 

Barris, W. H., election of as corresponding secretary 279 

election of as curator 279 

ref. to death of 282, 283 

resolution of respect 280 

Bartonia 9 

decapetala 13 

Basketry, ref. to varieties of Aztec 64 

Beneficial insects of Missouri, noxious and, ref. to report on 214, 262, 271 

New York, noxious and, ref. to report on 193 

Berendt, Dr., cited 123, 128 

Berger, Edward, election of as life member 301 

Berra, Orozco y. See Orozco y Berra. 

Best, L. P., election of as life member. 301 

Bettendorf, W. P., election of as regular member 300 

Beulah 13 

Bigelovia 9 

bigelovii : 11 

graveolens glabrata 43 

heteroj)hylla var. wrightii 41 

Binney, Dr. Amos, cited 173, 176 

W. G., cited • . . . . 173, 174 



Digitized by 



GoogI( 



INDEX TO PROCEEDINGS. 321 

Birds of Davenp>ort and vicinity, list of the, ref . to 309 

Blake, Miss Alice, ref . to 12, 20, 21, 24, 27 

Blatta germanica 15, 18 

Blattida 15, 16, 17, 18 

Blattinae 18 

Boehm, W. M., election of as corresponding member 288 

Bombomelecta 4 

Bombus 10 

sononis 10 

Bone rattles, notched, title of paper by Frederick Starr 181 

Bones from Mexico, notched, title of paper by Frederick Starr. . . 181 

Boopedon flavof asciatum 27 

nubilum 27 

Bootettix 4 

argentatus 7, 24 

Botany, ret. to herbarium 308 

Brachy stola magna 39 

virescens 39 

Breads, Aztec, ref. to varieties of 65 

Brinton, Dr., cited by Frederick Starr 131 

C 

Cacopteris 54 

Calendar used by Tzotzil Indians 134 

Call, R.E., cited 174, 177 

Callandrena 4 

Caltha roti^ndifolia chionophila 14 

Camnula pellucida 12, 15, 29 

Campanula rotundif olia 14 

Campy lacantha vegana 40 

vivax 40 

Canadian life zone, ref. to 3 

Candelaria, Maria, ref. to 131 

Carl, E. S., ref. to death of 277 

Cartilla Huasteca, cited 73 

Carya alba 208 

amara 209, 238 

glabra 212, 238 

Cendal, ref. to tribes of 131 

Centris 4 

Castanea 261 

pumila . 261 

vesca 258, 260 

Castilleia alpina 14 

haydeni 14 

Castle, Dr., cited 84 

Cataloguing of library 276, 278, 295, 307 

Cecidomya q. pilulae 226 

Cecidomyidae 240 

Celdala, ref. to tribe of 131 

Celtala, ref. to tribe of 131 

Celtis 9 

Ceroplastes irregularis 8 

Ceuthophilus 7, 12, 17 

agassizii « 57 

arizonensis 56 

ater . 57 

ensif er 56 
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Ceuthophilus neomexicanus 57, 58 

pallidus 57 

politus 56 

unif ormis 56 

valgus 56 

Chamula type 130, 131. 132 

Charency, Mr., ref. to 128 

Chaves County 2 

Checheb, Agustina Gomez 130 

Chermes castaneae 257 

Chermesinae 185 

Chiapa, town of 128 

Chiapanecs, tribe of 128 

Chloealtis abdominalis 26 

conspersa 26 

Chols, tribe of 63. 123, 135 

vocabulary of 136, 144 

Chorisoneura texensis 19 

Chortophaga viridif asciata , . . . . 15, 28 

Circotettix sparsus 38 

undulatus 10, 14, 38 

Circular Bark Louse, ref. to 61 

Clematodes 4 

larreae 7, 39 

Coccida; 8 

North American 61 

Coccophagus varicomis 61 

Cockerell, T. D. A., and Scudder, S. H,, first list of the orthoptera 

of New Mexico 1 

the Putnam Scale. 61 

presentation of paper by 281 

W. P., cited 21 

Coleophora atriplicivora 8 

Coleoptera 10 

Committee, appointment of, lecture 281, 287 

public school extension work 279, 302 

reports of, (see Dav. Acad, of Sci.,) 

resolution 280, 286 

revise corresponding member list 286 

standing 299 

Comparative table of New Mexican and New England orthop- 
tera, numbers 16 

Comparative table of New Mexican and New England orthop- 
tera, percentages 16 

Comstock, Prof., cited 61 

Conalcaea neomexicana 40 

Congress of Americanists, delegates to 288 

Conocephalinae 16, 17, 53 

Conozoa acuminata 32 

corrugata 33 

melleola 34 

picturata 34 

Copal, ret. to Aztec use of 65 

Comus florida 253 

Corydinae 15, 19 

Crossett, E. S., election of as life member 301 

Cuauhtlapanca 67 
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Cutter, A. F., election of as life member 278 

trustee 298 

D 

Davenport Academy of Sciences, ref . to 203 

Amendments to constitution 300 

Annual report of corresponding secretary 293, 306 

curator 296, 307 

librarian 278, 285, 295, 306 

president 275, 282, 288, 302 

publication committee. ..: 296 

recording secretary 283, 293, 305 

treasurer 277, 283. 294, 305 

Archaeology, collection 181 

Archaeological investigations by 309 

Books purchased for library 307 

Corresponding members, revision of list of 286 

Curator, appomtment of 286 

Election of officers 285, 279, 298, 310 

Lecture committee, members of. 281, 287 

course 318 

Membership, list of elections to 3U 

Museum, additions to the 313 

visitors to 312 

Proceedings, synopsis of 275 

Science Hall, dedication of 276 

ref. to 275 

Trustees' meetings 279, 286, 287, 298, 300 

Dactylopius 268 

atriplicis 8 

Dactylosphaera 212 

caryae magnum 244 

semens 21 1 , 212 

septum 190 

conicum 225 

conif erum 237 

depressum 208 

foicatum 209 

globosum 236 

hemisphericum 222, 223, 224, 251 

minimum 210 

spinosum 244 

subellipticum 250, 251 

vitifoliae 213, 237 

Dactylotum pictum 51 

variegatum 51 

Dances, Aztec 70, 127 

Danza de Santiago 70 

chenchera 72 

el toro de cuero 71 

gabilanes 72 

los negros 71 

Jos viegos 70 

Montezuma 72 

Daritis howardi . 10 

Dasiphora fruticosa 14 

Dead, feast of the 64 

Decticinae 16, 53 

[P«oc. D. A. S., Vol. IX.j 40, , L Dec. 28, 1904.] 
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Delphinium 13 

Derotmema cupidiDeom 32 

haydeni 10, 32 

laticinctum 31 

Deschampsia caespitosa 14 

Diapheromera — 20 

denticras 20 

femorata 15, 20 

mesillana 20 

veliei 20 

Diaspidiotus 62 

Diaspis ancylas 61 

Dichopetala brevicauda 8, 51 

emarginata 8, 51 

Diplosis atripltcicola 8 

Diptera 8 

Dissosteira Carolina 15, 30 

longipennis . . 31 

Dodecatheon pauciflorum 14 

Dona Ana county 2 

Donations to museum 313 

Dress of women, among the Zo*]ue8 125 

Dreyfus, Dr., cited 185, 186 

E 

Eagle Corners, Wisconsin, reference to notched bones in 181 

Ectatoderus borealis 58 

occidentalis 59 

Ectobia lithophila 18 

Eddy county, reference to coleoptera in • 2 

Election of officers 279, 285, 310 

to membership 311 

Elephantella grcculandica 14 

Elmer, Dr. A. W., election of as life member 301 

president 310 

second vice-president 279, 285 

vice-president 298 

president's annual address 302 

Encoptolophus parvus 29 

costalis 29 

Endemic si>ecies of orthoptera in New Mexico 7 

Entomologist, ref. to 10 

Entomology, U. S. division of, ref. to 62 

Entomological Society of Phil., trans of, ref. to 211, 212, 224 

American, trans, of 200, 209, 246, 251 

Entomologische Zeitung, Stettiner 263 

Eremoj>edes 54 

popeana 54, 55 

scudderi 54, 55 

unicolor 54, 55 

Ericrocis 4 

Erigeron liomerus 14 

Eriococcus neglectus 8 

tinsleyi 8 

Eritettix navicula 24 

variabilis 25 

Erysimum 13 

Ethnography of southern Mexico, notes upon the, F. Starr 63 
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Ethnography of Southern Mexico, presentation of paper 281 

Eupedetes 12, 24 

carinatus 25 

Euvanessa antiopa 31 

Ewers, A. F., election of as regular member 288 

Exomalopsis 4 

Experiment station, New Mexico, ref. to 62 

F 

Feast of the Dead 64 

Fernandez, M. F., cited 126 

Festuca ovina 14 

Ficke, Alice, election of as life member 301 

C. A., delegate Congress of Americanists 288 

election of as trustee 279, 310 

vice-president. 279, 285 

resolution by 280, 299 

Fineshriber, Rabbi William, election of as regular member . . . 300 

Fitch, Dr. Asa, cited 61, 193, 212 

Food Plants, as related to orthoptera in New Mexico 7 

Foote- Sheldon, Miss S. G., see Sheldon S. G. F. 

Forficulidae .... 16, 18 

French, Col. Geo. Watson, election of as life member 301 

G 

Gabilanes 72 

Galls, petiole 243 

synoptical table of 188 

twig 243 

Gallup, New Mexico, orthoptera collected in 12 

Garrya 9 

Gentiana elegans 14 

Geografia de las lenguas de Mexico, ref. to 72, 128 

Glazed ware, Aztec 64 

Globus, cited ' 181 

Goldschmidt, H. G., election of as regular member 289 

Gomphocerus carpenterii 27 

clavatus 26 

clepsydra 27 

Gryllidae 15, 16, 17, 58 

Gryllinae 59 

Gryllus 8 

abbreviatus 15, 59 

integer 59 

pennsylvanicus 15, 59 

personatus 59 

Gryllotalpa cultriger 58 

Gryllotalpinae 58 

Guadalupe county. New Mexico, orteoptera collected in 2 

H 

Haak, Ferdinand, election of as life member 301 

Hadrotettix trifasciatus 39 

Haldeman, Mr., cited 258 

Haldemanella verruculata 39 

Hall, Captain, mention of 181 

Hammatt, Edward S., election X)f as trustee 286 

Harper's Magazine, ref. to 20 
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Harrison, C. E., election of as librarian 279, 286, 2»8, 310 

as trustee 298 

report of as librarian 306 

Harrison, J. H., election of as trustee ... 281 , 298 

mention of 282,292 

ref . to death of 304 

Heliastus aridus 39 

Helicina 175 

occulata 173,176, 178, 179, 180 

occulina 175,176 

orbiculata . . . '. 176 

rubella 173,176 

Hemileuca sororia oliviae 12 

Hesperaster 9 

decapetala ... 13 

perennis 9 

Hesperotettix paciiicus 41 

pratensis 41 

speciosus 41 

viridis 41 

Hicoria .* 240,251,252,253 

alba 194, 199,215,220,221,239 

alleci... 188 

amara 226, 244, 246 

glabra 188, 193, 194, 195,200,203,244,257 

microcarpa 308 

olivaeformis 235, 248 

tomentosa 198, 205, 217, 220, 221, 228, 230, 240, 244, 251, 252 

Hickory, Bitter-nut 226 

Pig-nut 211 , 212 

Shag-bark 223 

Shell-bark... 211,223 

Hippiscus - 17 

conspicuus 30 

coralhpes 29 

haldemanii 29 

leprosus 30 

montanus .• 30 

neglectus 30 

pantherinus 29 

paradoxus 30 

pardalinus 5, 30 

pumilus 30 

saussurei 29 

zapotecus 29 

Holmes, W. H., election of as honorary member 31 1 

Holospira 11 

Holzinger, J. M., ref. to : 174, 176 

Homcegamia 4 

bolliana. 19 

subdiaphana 19 

Hormilia 4 

elegans 52 

Horticultural Society, transactions of the Iowa State, ref. to ... . 61 

Howard, Dr. L. O 81 

election of as honorary member 31 1 

Huaxteca veracruzana *. 67 

Huaxtecs 63, 72 
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Hadsonian life zone 3 

Hueycopalkaxistl 64 

Humphrey, J. J., ref. to death of 277 

Hypopus 253 

I 

IllinoiSf noxious insects pf, ref. to 212, 214 

Indian agriculture 125 

Indians, Pueblo 181 

of southern Mexico, ref. to paper on 136 

Injurious and other locusts of New Mexico and Arizona, cited ... 1 

Insect Life, cited . . - / 1 

Insects of Missouri, noxious and beneficial, cited 214, 262, 271 

New York, noxious and other, ref. to 61, 193 

International Archaeological Commission, resolutions relating to.. 288 

Interprete Huasteco, cited 73 

Iowa Agricultural College, ref. to pub. bv 62 

Iowa State Horticultural Society, ref. to trans, of 61 

Iroquois Indians. 182 

Ischnoptera bolliana 18 

uhlegana .. 15,18 

Isocoma heterophylla wrightii ... 9 

J 

Johnson's Basin, New Mexico, ortboptera collected in 11 

Jordan, Dr. David Starr, election of as honorary member 311 

K 

Kansas University, mention of 6, 1 1 

Kellogg, Prof., cited 291 

Keyes, Dr. C. R., ref. to 174 

King, Dr. E. H., ref. to 174 

Kubpal, as celebrated among the Mayas 80 

L 

Lacandons 136 

Lactista pellepidus 31 

Lage, E., election of as regular member 281 

Lapham, I. A., ref. to 174 

Lardner, J. F., election of as trustee 286 

Larrea 7,9 

Las Vegas, New Mexico, ortboptera collected in 12 

Range, New Mexico, ortboptera collected in 14 

Lasioptera willistoni 8 

Lavatera 6 

insularis 6 

occidentalis . . 6 

venosa 6 

La Noria 84 

La Trementina. New Mexico, ortboptera collected in 12 

Lecaniodiaspis rufescens 8 

Lecture, Ancient paintings and idols from Mexico, Ficke 279 

Animals of the sea bottom, Paarmann 296 

Are other worlds inhabited? Weld 318 

Aztecs of ancient Mexico, Starr 318 

Bottom of the sea, Nutting 318 

Coloration and habits of birds, Paarmann 291 

Cryptogams, Ewers 2§9 
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Lecture, Degenerates of animal society, Ward 317 

Embryology of the chick. Paarmann 301 

Extent ana value of the D. A. S. archaeology coll., Starr. 281 

Future of the Academy, Andreen 281 

Glacial period in Iowa, Calvin 317 

Hawaiian Islands, particularly some little- known ones, 

Nutting 318 

How can the museum best serve the people? Paarmann 289 

Hydroids and corals, Paarmann 296 

Irotjuois Indians, Starr 318 

Life in the Philippines, with special reference to the 

schools of those islands, Kerrick 302 

Life on board U. S. S. Albatross, Nutting 318 

Marine invertebrates, Paarmann 296 

Members of an ancient family, Macbride 318 

Minneapolis to Lillooet, B. C., what a geologist sees on 

the way, Calvin 318 

MoUusca, Miss Sheldon 296 

Mound builders, Paarmann 206 

Snake dance of the Mokis, Fewkes 317 

Sonora Desert, Macbride 318 

Value of natural history for the student of English, 

Putnam, E. K 301 

Leland, E. R., ref. to 174 

Lepidoptera 8 

Leprus wheeleri 13, 30, 36 

Leucampyx newberryi 13 

Lichtenstein, Mr., mention of 262 

Life zones in New Mexico 2 

Lindsay, J. E., election of as life member 301 

Lintner, Dr., mention of 61 

Lischer, Henr^', ref. to death of 305 

Litaneutria mmor 19 

Locustida- 1, 15, 16, 17, 51 

Locusts of New Mexico and Arizona, the injurious and other 1 

Lopez, Louis B., mention of 85 

Lorenzano, Serapio, cited 73 

Loubat, Due de, election of as honorary member 31 1 

Lumholtz, Mr., cited 181 

Lycaena exilis 8 

M 

MacLean, Pres. George E., mention of. 276 

Manantial del Conejo, an Aztec story 66 

Mantids 15. 16, 19 

Mantinas 19 

Manuel, Don, cited 78, 83 

Mapa de Huahtla, mention of 84 

Marston, G. .T, ref. to 175 

Matthey, Hilda M., election of as regular member 289 

Mayas 63,74 

McDonald, Prof., mention of 174 

McClelland, Thomas, ref. to death of 282 

McCowen, Dr. Jennie, election of as trustee 298 

Melanoplus 7, 8, 14, 17 

altitudinum 46 

aridus 45 

atlanis 8, 15, 45 
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Melanoplus bicoloratus 48 

bivitattus 51 

bowditchi 43 

bnineri 44 

• calidus 7, 49 

cinereus 47 

coccineipes 48 

cockerelli 7, 46 

compactus 49 

corpulentus 48 

cuneatus 43 

dawsoni 15, 46 

differentialis 8, 50, 51 

elongatus 44 

excelsus 44 

femur-nibrum ^ 8,15,47 

flabellifer 43 

flavidus 44 

flavescens 43 

f ccdus 48 

gillettei 46 

glaucipes 44 

herbaceous 8, 43 

lakinus 8, 43 

neomexicanus 7, 46 

occidentalis 43 

olivaceus 6 

packardii 48 

palmeri 46 

quadratus 7, 49 

robustus 50 

sapellanus 7, 47 

scitus 44 

snowi 7, 47 

spretus 5, 45 

terminalis 47 

thomasi 5, 51 

Membership, elections to 311 

Mentzelia perennis 9 

Mermiria bivittata 24 

neomexicana 24 

texana 5, 24 

Mesilla Valley, New Mexico, orthoptera collected in 8 

Mestobregma asperuni 32 

coronatum 32 

Mexico, Geografia de las lenguas, cited 72 

Indians of southern 136 

Notched bones from 181 

notes on the ethnography of southern, presentation of 

paper on 281 

Meyers, J. B., election of as regular member 289 

Microcentrum 8 

retinerve 53 

Middleton, Dr. W. D., ref. to death of 292, 293 

resolution of respect 286 

Miller, A. A., election of as recording secretary 279, 285, 298, 310 

report of as recording secretary 283, 293, 305 

resolution by 286 
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Miller, Julia, election of as regular member 281 

Missouri, noxious and beneficial insects of 214, 262, 271 

Mixe 123 

Mogoplistes occidentalis 59 

Molina, Don Arcadio G., cited , 85 

Monarda stricta 21 

Monell, J 235 

Montezuma 72 

Morrison, Bishop, mention of in connection with gift of Griswold 

College collection 275 

Morse, A. P 21 

Mueller, A. O., election of as regular member 289 

Christ., ref. to death ot 282 

Frank, election of as life member 301 

Museum, D. A. S., additions to 313 

improvement of 308 

visitors to 312 

Museum, Natural History, of New York, cited 290 

Musical instruments used by the Tzendals 134 

Myrmecophila uebrascensis 58 

Myrmecophilinae 15,58 

Mytilaspis concolor 8 

N 

Nadaillac, Marquis de, election of as honorary member 311 

Nahuatl lauRuage 128 

Nemobius neomexicanus 59 

pictus 59 

New England -The orthopteran fauna of New Mexico and New 

England compared , lo 

New England orthoptera, comparative table of New Mexican and 

—numbers * 16 

New England orthoptera, comparative table of New Mexican and 

—percentages 16 

New Mexico and Arizona, the injurious and other locusts of I 

— The orthopteran fauna of and New Eng. compared. 15 

Experiment Station, bulletin, ref. to 62 

First list of the orthoptera of 1 

List of the orthoptera of, presentation of paper on. . . 281 
New Mexican and New England orthoptera, numbers, comparative 

iable of 16 

New Mexican and New England orthoptera, percentages, compar- 

tive table of 16 

New York Agricultural Society, transactions, ref. to 61 

Museum of Natural History, cited 2JH) 

Noxious and other insects of, ref. to 61, 193 

Newell, W., cited 62 

Nomenclatura de los Once Departmientos de Chiapas, ref. to 130 

North American |'hylloxerinai 185 

Notched bones from Mexico, title of paper by F. Stair, ref. to 181 

bone rattles, title of pai>er by F. Starr , 181 

Notes on the ethnography of southern Mexico, presentation of 

pai>er on \ 281 

Notes upon the ethnoj^raphy of southern Mexico, title of pap>er by 

F. Starr 63 

Nothrus 253 

Noxious and beneficial insects of Missouri, ref. to 214, 262, 271 

other insects of New York, ref. to 61, IU3 
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Noxious insects of Illinois, ref. to 212, 214 

Nutting, Prof. C. C, mention of 276 

Nyctobora 18 

Nyctoborinae 18 

Nyssa sylvatica 270 

O 

Oberea 267 

Obione occidentalis angustifolia 7 

(Ecanthinae 60 

G£canthus 8, 17 

angustipennis 15, 60 

f asciatus 60 

latipennis 60 

niveus. 15,60 

(Edipodinae 16,28 

Oestlund, Mr., cited 265 

Officers, election of 279, 286, 298, 310 

reports of. See Davenport Academy of Sciences. 

Oklahoma, Tonkaways of 181 

Oligonyx scudderi 20 

Oligyra 175 

Opeia obscura 25 

Orozco y Berra, cited 72, 73, 123, 128, 129 

Orphulella pelidna 26 

salina 26 

Orthezia annae 8 

Ortboptera 2, 8, 9, 10, 11, 12, 13, 14 

of New Mexico, first list of the, title of paper by Scud- 

der and Cockerell 1 

list of the, presentation of paper on . 281 
comparative table of New Mexican and New England 

- numbers 16 

comparative table of New Mexican and New England 

— percentages. 16 

Orthopteran fauna of New Mexico and New England compared. . 15 

Osten-Sacken, Baron Charles R., election to hon. membership. . . 3U 

Owen, D. D., ref. to 175 

P 

Paarmann, J. H,, appointment and election as curator 286, 298, 310 

election of as regular member 279 

trustee 298 

mention of 276, 282, 291 

report by 280 

report of curator 296, 307 

Panchlorinae 15 

Paratettix aztecus 22 

toltecus 22 

Paropomala virgata 39 

Pecan, galls on leaves of 235 

Pemphigus 211 

caryascaulis 244 

populicaulis 265, 266 

transversus 266 

Perdita wootonae 9 

Pergande, Theo., North American phylloxerinae affecting hicoria 

(carya) and other trees 185 

[Pmoc. D. A. S., Vol. IX. j 41 [Dec. 30, 1904.] 



Digitized by 



GoogI( 



332 DAVENPORT ACADEMY OF SCIENCES. 

Periplanetinae 18 

Perispherinae 15 

Peritoma serrulatum 11 

Petiole galls 243 

Phaneropterinae 16, 51 

Phasmidae 15, 16, 20 

Phelps, J. B., ref. to death of 277 

Phenacoccus solenopsis 8 

Philadelphia Academy of Nat. Sci., ref. to 237 

proc. Ent. Soc., ref. to 211, 212 

trans. Am. Ent. Soc. of , ref to 251 

Phillips, Monroe, election of as regular member 281 

Phleothrips 193 

caryae 193 

Phleum alpinum 14 

Phlibostroma (^uadrimaculatum 26 

Phoetaliotes nebrascensis 51 

Phylloxera 186, 267 

balbianii 263 

caryjE avellana. 202, 217, 228 

caiyacaulis 251, 223, 235, 243, 244, 246, 247, 248 

var. magna 244 

var. spinosa 244 

caryae-conica 225 

-fallax 189, 213, 214 

-foliap 188, 194, 195,214 

-globuli 217, 222, 223, 225. 238 

-gummosa 217, 238 

-magna 246 

-picta 188 

-ren 244, 257 

-rfcissa 217. 218, 220, 221, 223 

-semen 189, 206, 209. 210, 211, 214, 237, 238 

-septa 190 

-septmn 188, U)0, 194, 1P5, 197, 198, 199, 200, 218 

-septum var. perforans 188, 193, 194 

-spinuloides 256 

-symmetrica 203 

caryaevenai 187, 206, 213, 239 

castenete 267, 268 

conica 217, 225 

conifera 230 

deplanata 186, 188, 205, 206, 211, 215 

depressa 189, 208 

devastatrix 196, 197, 243, 248 

f orcata 209 

foveata 189, ^K), 209 

f oveatum 209, 210 

foveola 188, 200, 205, 209 

georgiana 243, 249 

globosa 217, 236, 237, 238 

globosa var. coniferum 236 

hernispherica 220 

heiiiisphericum 209 

intermedia 188, 197, 198, 190, 209 

magna 251 

minima 189, 211 

minimum 209, 210 
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Phylloxera notabilis 217, 235 

nyssae 267, 269 

perforans 194 

perniciosa 186, 197, 244, 248, 251 

picta 188, 197, 199 200 

pilosula 1 88, 203 

popularia , 266, 267 

prolifera 265, 267 

purpurea 233 

querceti 263 

quercus 263 

riley i 26 1 , 262, 265 

rimosalis 216, 217, 220 

salicola 267, 269, 270 

salicis 267 

spinifera 261 

spinosa 246, 247, 256 

spinuloides 243, 246, 247 

subelliptica 244, 246, 250 

symmetrica 217, 230, 232 

vasculosa. 233 

vastatrix 263, 270 

vitifolia^ 212, 213 

Phylloxeridae 205 

Phylloxerinae 185, 186, 212 

North American 185 

Phy scus 62 

Pilsbry, Dr. H. A., ref. to 174 

Plagiostira albofasciata. 8, 55 

albonotata 55 

Platamodes unicolor 18 

Plectopterinae 15, 19 

Poa nemoralis 14 

Podagrion mantis 20 

Podisma stupefacta 43 

Polygyra texasiana 2 

Populus monilifera % 266, 267 

Potentilla 10 

pulcherrima 14 

sierrae-blancae.". 10 

Pottery, objects of, Aztec 64 

Pratt, Mrs. W. H., ref. to death of - 305 

Preston, Dr. C. H., election of as second vice-president 298 

trustee 279, 310 

vice-president 310 

resolution by ....280, 286, 287, 299 

Primula angustifolia 14 

Prosopis glandulosa 9 

Prospalta aurantii 62 

Protoxaea 4 

Prunus 9 

Pseudococcus 2(58, 269 

Pseudophyllinae 15, 16, 17 

Psinidia mexicana 32 

Psoloessa ferruginea 27 

maculipennis 27 

texana 27 

Psyche, ref. to 15 
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Pueblo Indians 181 

Publication committee, report of 296 

Pulvinaria inumerabilis • 291 

Putnam, Miss E. D., election of as treasurer 279, 286, 298, 310 

report of treasurer 277, 285, 293, 305 

F. W., election of as honorary member 311 

H. S., delegate, Congress of Americanists 288 

J. D., ref. to 61 

Mrs. M. L. D., delegate. Congress of Americanists . . . 288 

election as president 279, 285 

president's address by 275, 282, 289 

ref. to death of 304 

resolutions of respect 298 

Putnam Scale 61 

W. C, election of as trustee 286 

resolution by 280 

Pyrus americana 62 



euelenes 129 

uercus 9 

alba 265 

daimio • 265 

engelmanni 62 

macrocarpa 265 

obtusiloba 263 

panonia 265 

R 

Raton 13 

Rattles, notched bone 181 

Rau, Henry, cited 135, 136, 144 

Reports, see Acad, of Sci., Davenport 

Resolution, Int. Archaeol. Commission 288 

of thanks 286, 288 

psycho-physical laboratory 286 

respect '. 280, 286, 298 

Rhizoglyphus 253 

Richardson, Mrs. Emma A., election of as life member 301 

Riley, Dr. C. V., cited. ... 185, 186, 214, 262. 263, 270, 271 

Roberts, Edward C. , election as trustee 286 

Robina neomexicana 13 

Romero, Don Manuel Sosa, cited 78 

Rosa Stellata 7 

Rydberg, cited 13 



Sacken, see Osten-Sacken 

Salix discolor 269 

humilis . . . .* 269 

Sambucus neomexicana. 10 

Sanchez, Padre Jos^ Maria 129, 134 

Santa Fe 12 

Sapper, Mr., cited ... 128 

Say, Thomas, ref. to 173 

Scale, the Putnam 61 

Schistocerca 17 

albolineata 40 
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Schistocerca alutacea 15, 40 

obscura 40 

shoshone 40 

vaga 39 

venusta 40 

zapoteca 39 

Science Gossip, cited 6 

Science Hall, dedication of 276 

Scinis 253 

Scudder, S. H., and Cockerel] T. D. A., a first list of the orthop- 

tera of New Mexico 1 

presentation of paper by 281 

Scudderia f urcata 15, 53 

furcifera .. 53 

Sheldon, Miss S. G. F., election of as correspond. 8ec'y.280, 285, 298, 310 

election of as trustee 310 

report of as corresponding secretary. . . . 293, 305 

Shiniek, B., Helicina occulta Say 173 

Shimer, Dr., cited 213, 270 

Sieg, Mrs.*Victoria, election of as regular member 298 

Siler, Dr. Edward, cited 181 

Silver City, New Mexico, coll. of orthoptera in 10 

Solenococcus coloradensis 8 

Solidago 26 

Sonoran life zone, middle 2, 3, 4 

upper — 2, 3, 4, 12 

Spharagemon bolli 15, 31 

cristatum 31 

inomatum 31 

Sphecodogastra 4 

Spongophora brunneipennis 18 

Stagmomantis Carolina. 15, 20 

limbata -20 

Starr, Frederick, delegate. Congress of Americanists 288 

mention of 63, 181, 276, V82 

more notched bone rattles 181 

notes upon the ethnography of southern Mexico 63 

presentation of paper by 281 

Steiroxys trilineata 55 

Stenobothrus curtipennis 26 

Stenopelmatinae 16, 17, 56 

Stenopelmatus fuscus 66 

hydrocephalus 56 

oculatus 56 

Stipator minutus 53 

stevensoni 53 

Stirapleura decussata 27 

pusilla 27 

ornata 27 

Stupakoff, S. H., ref. to 175 

Stylopyga orientalis 15, 18 

Succineae 175 

Succinea grosvenorii 180 

Suchiapa 138 

Sullivan, Miss L., mention of 186 

Syrbula acuticomis 24 

admirabilis 24 

fuscovittata 24 
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Tseniopoda 11 

pecticomis 39 

Tehuantepecanos 63 

Temnopteryx texensis 18 

Tepantzolc 66 

Tepexomac 65 
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